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TAPE UNIT AND TAPE CASSETTE

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation-in-part of International
Application No. PCT/JP2010/050253, filed Jan. 13, 2010
which claims priority from Japanese Patent Application No.
2009-086239, filed on Mar. 31, 2009. The disclosure of the
foregoing application is hereby incorporated by reference in
its entirety.

BACKGROUND

The present disclosure relates to a tape cassette that can be
freely mounted in and removed from a tape printer and to a
tape unit that is housed in the tape cassette.

In known art, a refill type tape cassette is known in which a
tape unit, which has a tape wound around a tape holder, can be
mounted in and removed from a box-shaped cassette case. In
the refill type tape cassette, only the tape unit housed inside
the cassette case is replaced when, for example, a remaining
amount of the tape is low, or when a tape type is changed etc.
By only replacing the tape unit, the cassette case can be
re-used.

In the refill type tape cassette, a plurality of hole portions,
which penetrate in the up-down direction, are provided on a
rear right portion of the cassette case. A plurality of bar-
shaped blocking portions, which protrude in the up-down
direction, are provided on a rear right portion of the tape unit
in accordance with a type of the tape. When the tape unit is
housed in the cassette case, the plurality of blocking portions
selectively fit into the plurality of hole portions. In a cassette
mounting portion of a tape printer, a plurality of micro-
switches are provided that are constantly urged in the upward
direction. When the tape cassette is inserted into the cassette
mounting portion, the downwardly protruding plurality of
blocking portions selectively depress the plurality of micro-
switches. The tape printer identifies the type of the tape by
detecting which of the plurality of micro-switches are
depressed and which of the micro-switches are not depressed.

SUMMARY

In the refill type tape cassette, at the time of manufacture of
the tape cassette or at the time of replacement of the tape unit,
for example, there is a risk that a tape that is different to the
type of the tape corresponding to the plurality of blocking
portions may be mistakenly housed inside the cassette case.
When the type of the tape housed inside the cassette case does
not correspond to the plurality of blocking portions, the tape
printer mistakenly detects the type of the tape. In this case,
when the tape printer performs a printing operation, there is a
risk that tape printing defects and movement defects may
occur.

Various exemplary embodiments of the broad principles
derived herein provide a tape unit and a tape cassette that are
capable of inhibiting a wrong type of tape from being housed
in a cassette case.

The exemplary embodiments provide a tape unit that holds
a tape roll that has a wound tape that is a print medium, and
that is adapted to be mounted in and removed from a cassette
case. The tape unit is provided with a holder shaft portion and
an indicator portion. The holder shaft portion is inserted into
a shaft hole formed in a winding center of the tape roll and
rotatably supports the tape roll. The indicator portion is dis-
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posed radially outside the tape roll which is supported by the
holder shaft portion, and includes atleast one hole portion and
indicates a type of the tape.

The exemplary embodiments also provide tape cassette
that includes a tape unit that holds a tape roll that has a wound
tape that is a print medium, and a cassette case into which the
tape unit can be mounted and from which the tape unit can be
removed. The tape unit is provided with a holder shaft portion
and an indicator portion. The holder shaft portion is inserted
into a shaft hole formed in a winding center of the tape roll and
rotatably supports the tape roll. The indicator portion is dis-
posed radially outside the tape roll which is supported by the
holder shaft portion, and includes atleast one hole portion and
indicates a type of the tape. The cassette case is provided with
an indicator exposure portion that, in a state in which the tape
unit is mounted inside the cassette case, exposes the indicator
portion to an outside of the cassette case.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments will be described below in detail
with reference to the accompanying drawings in which:

FIG. 1 is an oblique view of a tape printer 1 from above in
which a cassette cover 6 is in a closed state:

FIG. 2 is an oblique view of the tape printer 1 from above
in which the cassette cover 6 is in an open state:

FIG. 3 is an oblique view for explaining a tape cassette 30
and a cassette mounting portion 8:

FIG. 4 is a plan view of the cassette mounting portion 8;

FIG. 5 is a plan view of the cassette mounting portion 8 in
which the tape cassette 30 has been mounted, in a case where
a platen holder 12 is in a standby position:

FIG. 6 is a plan view of the cassette mounting portion 8 in
which the tape cassette 30 has been mounted, in a case where
the platen holder 12 is in a printing position;

FIG. 7 is a front view of a head holder 74:

FIG. 8 is a rear view of the platen holder 12;

FIG. 9 is a sectional view looking in the direction of the
arrows on the line 1-1 shown in FIG. 8;

FIG. 10 is a block diagram that shows an electrical con-
figuration of the tape printer 1;

FIG. 11 is a plan view of the tape cassette 30:

FIG. 12 is a bottom view of the tape cassette 30;

FIG. 13 is an exploded view of the tape cassette 30;

FIG. 14 is a plan view of a case body 38;

FIG. 15 is an exploded oblique view of a roller support hole
64 and a tape drive roller 46:

FIG. 16 is a plan view of a tape unit 500:

FIG. 17 is a longitudinal section view of the tape unit 500
in a state of being separated:

FIG. 18 is a longitudinal section view of the tape unit 500
in a state of being assembled;

FIG. 19 is an enlarged oblique view of an arm portion 34 of
the tape cassette 30:

FIG. 20 is a right side view of the tape cassette 30 that
shows a partial cross section of a guide hole 47:

FIG. 21 is an enlarged front view of an arm front surface
wall 35 of the tape cassette 30;

FIG. 22 is an explanatory diagram of the cassette mounting
portion 8 before the tape cassette 30 is mounted, as seen from
the right side;

FIG. 23 is an explanatory diagram of the cassette mounting
portion 8 while the tape cassette 30 is being mounted, as seen
from the right side:

FIG. 24 is an explanatory diagram of the cassette mounting
portion 8 after the tape cassette 30 has been mounted, as seen
from the right side;
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FIG. 25 is an explanatory diagram of the tape cassette 30
being supported by the head holder 74, as seen from the front;

FIG. 26 is a longitudinal section view of the tape drive
roller 46, into which a tape drive shaft 100 is inserted, as seen
from the front:

FIG. 27 is a longitudinal section view of the tape unit 500,
into which an auxiliary shaft 110 is inserted, as seen from the
front: and

FIG. 28 is a sectional view looking in the direction of the
arrows on the line 11-11 shown in FIG. 21, in a state in which
the platen holder 12 is positioned opposite the tape cassette 30
shown in FIG. 21.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

Hereinafter, various embodiments of the present disclosure
will be explained with reference to the drawings. Note that in
the explanation that follows, a video conference system that
includes conference terminal devices that transmit and
receive audio data and video data will be explained as an
example of a conference system, but the present disclosure
can also be applied to an audio conference system that
includes conference terminal devices that transmit and
receive audio data only.

A tape printer 1 and a tape cassette 30 according to the
present embodiment will be explained with reference to FI1G.
1 to FIG. 28. In the explanation of the present embodiment,
the lower left side, the upper right side, the lower right side
and the upper left side in FI1G. 1 respectively correspond to the
front side, the rear side, the right side and the left side of the
tape printer 1. The lower right side, the upper left side, the
upper right side and the lower left side in FIG. 3 respectively
correspond to the front side, the rear side, the right side and
the left side of the tape cassette 30.

Note that, in actuality a gear train, including gears 91, 93,
94, 97, 98 and 101 shown in FIG. 3, is covered up by the
bottom surface of a cavity 8A, but as it is necessary to explain
the gear train, the bottom surface of the cavity 8 A is not shown
in FIG. 3. In FIG. 3, side walls that form a periphery around
a cassette mounting portion 8 are shown schematically, but
this is simply a schematic diagram, and the side walls shown
in the drawing are depicted as thicker than they are in actu-
ality. Moreover, in FIG. 5 and FIG. 6, a state in which the tape
cassette 30 is mounted in the cassette mounting portion 8 is
shown with a cassette lid 33 and an auxiliary cover 51
removed.

First, an overview of the configuration of the tape printer 1
according to the present embodiment will be explained. The
tape printer 1 is a general-purpose tape printer in which vari-
ous types of tape cassettes can be used, such as a heat-sensi-
tive type, a receptor type, a heat-sensitive laminated type, and
the like. The thermal type is a type of tape cassette in which
only a heat sensitive paper tape is housed. The receptor type
is a type of tape cassette in which a printing tape and an ink
ribbon are housed. The laminated type is a type of tape cas-
sette in which a double-sided adhesive tape, a film tape, and
an ink ribbon are housed. The heat sensitive laminated type is
a type of tape cassette in which a double-sided adhesive tape
and a heat sensitive paper tape are housed.

As shown in FIG. 1 and FIG. 2, the tape printer 1 is
provided with a main body cover 2 that has a rectangular
shape in a plan view. A keyboard 3 is provided on the front
side of the main body cover 2, the keyboard 3 including
character keys such as characters, symbols and numerals, a
variety of function keys and so on. On the rear side of the
keyboard 3 is positioned a display 5 that can display input
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characters and symbols. On the rear side of the display 5 is
provided a cassette cover 6 that is opened and closed when the
tape cassette 30 (refer to FIG. 3) is replaced. A discharge slit
9, which discharges a printed tape to the outside, is provided
to the rear of the left side face of the main body cover 2. A
discharge window 11 is provided in the left side face of the
cassette cover 6 such that, when the cassette cover 6 is in a
closed state, the discharge window 11 exposes the discharge
slit 9 to the outside. A hook-shaped latch lock 4 that protrudes
downward from the bottom side of the cassette cover 6 is
provided substantially at the center of the front side of the
cassette cover 6. A lock hole 7 is provided in the main body
cover 2 in a position corresponding to the latch lock 4. When
the cassette cover 6 is closed, the latch lock 4 is fitted into the
lock hole 7, preventing the cassette cover 6 from opening on
its own.

Next, the internal configuration of the main body cover 2
underneath the cassette cover 6 will be explained with refer-
ence to FIG. 2 to FIG. 6. In FIG. 3 to FIG. 6, for ease of
understanding, the internal configuration of the main body
cover 2 (in particular, the shape and the structure of the
cassette mounting portion 8) is schematically shown. As
shown in FIG. 2 to FIG. 6, the cassette mounting portion 8 is
an area in which the tape cassette 30 can be freely mounted or
removed, and includes a cavity 8A and a corner support
portion 8B. The cavity 8A is formed as a recessed portion that
has a flat bottom surface and is shaped such that it roughly
corresponds to the plan shape of a cassette case 31. The corner
support portion 8B is a flat portion that extends horizontally
from the outer edge of the cavity 8 A. In a case where the tape
cassette 30 has been mounted in the cassette mounting por-
tion 8, the corner support portion 8B is a part that is positioned
opposite the underside of the outer edge of the tape cassette 30
(more specifically, corner portions 321 to 324, which will be
described later).

A head holder 74 is provided in a fixed condition on the
front portion of the cassette mounting portion 8, and a thermal
head 10 that is provided with a heating element (not shown in
the drawings) is mounted on the head holder 74. A tape feed
motor 23 that is a stepping motor is provided on the outside of
the cassette mounting portion 8 (on the upper right side in
FIG. 3). The gear 91 is affixed to the lower end of a drive shaft
of'the tape feed motor 23. The gear 91 meshes with the gear 93
through an opening. The gear 93 meshes with the gear 94. A
substantially cylindrical ribbon winding shaft 95 is provided
in a vertical orientation on a top face of the gear 94. The gear
94 meshes with the gear 97. The gear 97 meshes with the gear
98. The gear 98 meshes with the gear 101. A substantially
cylindrical tape drive shaft 100 is provided in a vertical ori-
entation on a top face of the gear 101. A plurality of cam
members 100A are provided on the tape drive shaft 100,
extending from a base end toward a leading end in a radiating
pattern in a plan view (refer to FIG. 22).

When the tape feed motor 23 rotationally drives the gear 91
in the counterclockwise direction with the tape cassette 30 in
the state of having been mounted in the cassette mounting
portion 8, the ribbon winding shaft 95 is rotationally driven in
the counterclockwise direction through the gear 93 and the
gear 94. The ribbon winding shaft 95 rotationally drives a
ribbon winding spool (not shown in the drawings) that is
mounted on the ribbon winding shaft 95. Furthermore, the
rotation of the gear 94 is transmitted to the tape drive shaft 100
through the gear 97, the gear 98 and the gear 101, and the tape
drive shaft 100 is rotationally driven in the clockwise direc-
tion. The tape drive shaft 100 rotationally drives a tape drive
roller 46 that is mounted on the tape drive shaft 100. A
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substantially cylindrical auxiliary shaft 110 is provided in a
vertical orientation to the rear of the gear 98, and this will be
described in more detail later.

Two positioning pins 102 and 103 are provided in two
locations on the corner support portion 8B. Specifically, the
positioning pin 102 is provided on the left side of the cavity
8A, and the positioning pin 103 is provided on the right side
of the cavity 8A, respectively. In a case where the tape cas-
sette 30 has been mounted in the cassette mounting portion 8,
the positioning pins 102, 103 are respectively inserted into pin
holes 52, 53 (refer to FIG. 12), which are two recessed por-
tions formed on the bottom surface of the tape cassette 30,
thus positioning the tape cassette 30 in the front-rear and
left-right directions at left and right positions of the outer edge
of the tape cassette 30.

A substantially cylindrical guide shaft 120 is provided in a
vertical orientation on the right side of the cassette mounting
portion K toward the rear. The guide shaft 120 includes two
shaft portions of different diameters (a large diameter portion
120A and a small diameter portion 120B) and a tapered
portion 120C (refer to FIG. 22). The large diameter portion
120A is a shaft portion that forms a base end of the guide shaft
120, and it has the largest diameter in the guide shaft 120. The
small diameter portion 120B is a shaft portion that forms a
leading end of the guide shaft 120, and its diameter is smaller
than that of the large diameter portion 120A. The tapered
portion 120C is a shaft portion that is provided between the
large diameter portion 120A and the small diameter portion
120B. The tapered portion 120C has a tapered face whose
diameter gradually decreases from the large diameter portion
120A side toward the small diameter portion 120B side.

The positional relationships of various vertically oriented
members that are provided in the cassette mounting portion 8
will be explained with reference to FI1G. 4. The broken line in
FIG. 4 indicates a parting line J that will be described later.
The tape drive shaft 100, the guide shaft 120, the auxiliary
shaft 110, the ribbon winding shaft 95, and the head holder 74
are provided in positions that respectively correspond to a
roller support hole 64, a guide hole 47, a tape support hole 65,
a winding spool support hole 67, and a head insertion portion
39 of the tape cassette 30 (refer to FIG. 22).

The tape drive shaft 100 is provided standing in a first shaft
installation area 8C that includes a corner portion that is
positioned in the left front part of the cassette mounting
portion 8. The first shaft installation area 8C is adjacent to and
on the left side of the head holder 74, which is fixed in the
center of the front portion of the cassette mounting portion 8.
The first shaft installation area 8C is positioned to the down-
stream side of the printing position of the thermal head 10 in
afeed direction of a printing tape 55 (hereinafter referred to as
a tape feed direction). The guide shaft 120 is provided stand-
ing in a second shaft installation area 8D that includes a
corner portion that is positioned in the right rear part of the
cassette mounting portion 8. In other words, when the cassette
mounting portion 8 is seen in a plan view, the corner portion
that is included in the second shaft installation area 8D is
positioned diagonally opposite the corner portion that is
included in the first shaft installation area 8C.

When the cassette mounting portion 8 is partitioned in the
plan view, taking as a reference the parting line J, which links
the tape drive shaft 100 and the guide shaft 120 in the plan
view, an area to the rear of the parting line J is a first instal-
lation area 8E and an area to the front of the parting line J is a
second installation area 8F. The auxiliary shaft 110 is pro-
vided standing in the first installation area 8E, more specifi-
cally, to the left rear from the center of the cassette mounting
portion 8 in the plan view. The ribbon winding shaft 95 is
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provided standing in the second installation area 8F, more
specifically, to the right front from the center of the cassette
mounting portion 8 in the plan view. The auxiliary shaft 110
and the ribbon take-up shaft 95 are positioned substantially
symmetrically to each other with the parting line J as the
center in the plan view.

The positioning pin 102 is provided adjacent to and to the
rear of the tape drive shaft 100. The positioning pin 103 is
provided adjacent to and to the front of the guide shaft 120.
The positioning pins 102 and 103 position the tape cassette 30
that has been mounted in the cassette mounting portion 8 in
the vicinity of the tape drive shaft 100 and the guide shaft 120,
respectively.

The height relationships of each of the members provided
standing on the cassette mounting portion 8 differ depending
on whether the member is provided in the above-described
cavity 8A or on the corner support portion 8B. The members
provided on the corner support portion 8B (in the present
embodiment, the guide shaft 120 and the positioning pins 102
and 103) are provided standing higher than the members
provided in the cavity 8A (in the present embodiment, the
ribbon winding shaft 95, the tape drive shaft 100, the auxiliary
shaft 110 and the head holder 74). The height relationships
between each of the members provided standing on the cas-
sette mounting portion 8 will be described later.

Returning to FIG. 2 to FIG. 6, an arm-shaped platen holder
12 is provided in front of the head holder 74, being supported
such that the platen holder 12 can swing around a shaft sup-
port portion 12A. A platen roller 15 and a movable feed roller
14 are both rotatably supported around a leading end of the
platen holder 12. The platen roller 15 is positioned opposite
the thermal head 10 and is able to come into contact with and
separated from the thermal head 10. The movable feed roller
14 is positioned opposite the tape drive roller 46 that fits with
the tape drive shaft 100 by insertion, and is able to come into
contact with and separate from the tape drive roller 46.

A release lever that is not shown in the drawings and that
moves in the left-right direction in conjunction with the open-
ing and closing of'the cassette cover 6 is coupled to the platen
holder 12. When the cassette cover 6 is opened, the release
lever moves to the right, and the platen holder 12 moves
toward a stand-by position that is shown in FIG. 5. In the
stand-by position that is shown in FIG. 5, the platen holder 12
is separated from the cassette mounting portion 8, and the
tape cassette 30 can therefore be mounted in or removed from
the cassette mounting portion 8. The platen holder 12 is
constantly elastically energized toward the standby position
by a coil spring that is not shown in the drawings.

When the cassette cover 6 is closed, the release lever moves
to the left, and the platen holder 12 moves toward a printing
position that is shown in FIG. 6. In the printing position that
is shown in FIG. 6, the platen holder 12 is in proximity with
the cassette mounting portion 8. As a result, when the tape
cassette 30 is mounted in the cassette mounting portion 8, the
platen roller 15 applies pressure to the thermal head 10 via a
tape of a print medium (in the present embodiment, the print-
ing tape 55). The movable feed roller 14 applies pressure to
the tape drive roller 46 via the tape. In the printing position
that is shown in FIG. 6, it is possible for the tape printer 1 to
perform printing using the tape cassette 30 that has been
mounted in the cassette mounting portion 8.

A feed path, through which a printed tape is fed, is provided
between a tape discharge portion 49 and the discharge slit 9.
A cutting mechanism 17 that cuts the printed tape at a prede-
termined position is provided on the feed path. The cutting
mechanism 17 is provided with a fixed blade 18, and a mov-
able blade 19 that is positioned opposite the fixed blade 18



US 9,132,682 B2

7

and that is supported such that it can move in the forward-
rearward direction (in the up-down direction shown in FIG. 5
and FIG. 6). The movable blade 19 is moved in the forward-
rearward direction by a cutter motor 24 (refer to FIG. 10).

A detailed structure of the head holder 74 will be explained
with reference to FIG. 4 and FIG. 7. The head holder 74 is
formed from a single plate-shaped member and is provided
with a base portion 743 and a head anchoring portion 744. The
base portion 743 is fastened below the bottom face (not shown
in the drawings) of the cavity 8 A. The head anchoring portion
744 is bent such that it is roughly orthogonal to and extends
upward from the base portion 743, and it is oriented in the
left-right direction of the tape printer 1. The head holder 74 is
arranged in a position on the cassette mounting portion 8 such
that, when the tape cassette 30 is mounted, the position of the
head holder 74 corresponds to the head insertion portion 39
that will be described later. Note that the right edge portion of
the head holder 74 extends farther to the right than does the
right edge portion of the head insertion portion 39. The ther-
mal head 10 is affixed to the front surface of the head anchor-
ing portion 744.

A cassette support portion 741, which supports, from
below, the tape cassette 30 that is mounted in the tape printer
1, is provided on the head anchoring portion 744. The cassette
support portion 741 is a stepped portion that is formed at a
specified height by cutting out a right edge portion of the head
anchoring portion 744, in an L shape in a front view. The
cassette support portion 741 supports the tape cassette 30 on
the upstream side of the thermal head 10 in the tape feed
direction. The cassette support portion 741 is set at a position
at a predetermined distance in the up-down direction from a
central position of the thermal head 10 in the up-down direc-
tion. Accordingly, the cassette support portion 741 serves as a
reference for positioning the tape cassette 30 in the up-down
direction in relation to the central position of the thermal head
10 in the up-down direction. Support of the tape cassette 30 by
the cassette support portion 741 will be explained in more
detail later.

As shown in FIG. 4 to FIG. 6, an arm detection portion 200
is provided slightly to the right of a central position in the
longitudinal direction on the rear surface of the platen holder
12, namely, the surface that is positioned opposite the thermal
head It). Hereinafter, the rear surface of the platen holder 12
is referred to as a cassette facing surface 12B. The arm detec-
tion portion 200 includes a plurality of detection switches
210. Switch terminals 222 of each of the detection switches
210 protrude substantially horizontally from the cassette-
facing surface 12B toward the cassette mounting portion 8.

In other words, each of the detection switches 210 protrude
in a direction that is substantially orthogonal to the direction
in which the tape cassette 30 is adapted to be mounted in and
removed from the cassette mounting portion 8 (the up-down
direction in FIG. 3), and are positioned opposite the front
surface (more specifically, a leading end front wall 525 which
will be described later) of the tape cassette 30 that is present
inside the cassette mounting portion 8. In a state in which the
tape cassette 30 is correctly mounted in the cassette mounting
portion 8, each of the detection switches 210 are provided in
a height position corresponding to an arm indicator portion
800 (refer to FIG. 3), which will be described later.

A detailed arrangement and structure of the detection
switches 210 provided on the platen holder 12 will be
explained with reference to FIG. 8 and FIG. 9. As shown in
FIG. 8, five through holes 12C are provided, arranged in three
rows in the up-down direction, in the cassette-facing surface
12B of the platen holder 12. Specifically, they are arranged as
two holes in a top row, two holes in a middle row and one hole
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in abottom row. The position of each of the through holes 12C
is different in the left-right direction. More specifically, the
five through holes 12C are arranged in a zigzag pattern, from
the right side of the cassette-facing surface 12B (the left side
in FIG. 8), in order from the bottom row, to the right end ofthe
top row, to the right end of the middle row, to the left end of the
top row, to the left end of the middle row. Five of the detection
switches 210 are provided corresponding to the five through
holes 12C.

As shown in FIG. 9, the detection switches 210 are pro-
vided with bodies 221, which are substantially cylindrical
bodies that are installed in the interior of the platen holder 12,
and with the switch terminals 222, which are rod-shaped
terminals that can advance from and retract into one end of
each ofthe bodies 221 in the axis line direction. The other end
of'each of the bodies 221 is fastened to a switch support plate
220 in the interior of the platen holder 12. The switch termi-
nals 222 can advance and retract through the plurality of
through holes 12C formed in the cassette facing surface 12B
of the platen holder 12. The switch terminals 222 are main-
tained in a state of protruding from the bodies 221 by spring
members (not shown in the drawings) that are normally pro-
vided in the interiors of the bodies 221. When the switch
terminals 222 are not being pressed, they are in the state of
protruding from the bodies 221 (an off state), and when the
switch terminals 222 are being pressed, they are in the state of
being pushed into the bodies 221 (an on state).

Ina case where the tape cassette 30 has been mounted in the
cassette mounting portion 8, when the platen holder 12 moves
toward the stand-by position (refer to FIG. 5), each of the
detection switches 210 is separated from the tape cassette 30
and thus they are all in the off state. When the platen holder 12
moves toward the printing position (refer to FIG. 6), the
detection switches 210 are positioned opposite the front face
of the tape cassette 30 (more specifically, the leading end
front wall 525) and are selectively pressed by the arm indica-
tor portion 800. The tape printer 1 detects the type of the tape
in the tape cassette 30 based on a combination of the on and
off states of the detection switches 210. Detection of the tape
type by the arm detection portion 200 will be explained in
more detail later.

As shown in FIG. 4 and FIG. 5, a latch piece 225 thatis a
plate-shaped projecting portion that extends in the left-right
direction is provided in the cassette facing surface 12B of the
platen holder 12. The latch piece 225 projects substantially
horizontally toward the cassette mounting portion 8 from the
cassette facing surface 12B, in the same manner as the switch
terminals 222 of the detection switches 210. In other words,
the latch piece 225 protrudes such that it is opposite to the
front surface (more specifically, the leading end front wall
525) of the tape cassette 30 that is in the cassette mounting
portion 8. When the tape cassette 30 is mounted in the correct
position in the cassette mounting portion 8, the latch piece
225 is provided at a height position corresponding to a latch
hole 820 (refer to FIG. 3) that will be described later.

An arrangement and structure of the latch piece 225 on the
platen holder 12 will be explained with reference to FIG. 8
and FIG. 9. As shown in FIG. 8, the latch piece 225 is pro-
vided on the cassette facing surface 12B of the platen holder
12 and is positioned above the detection switches 210 in the
top row, extending to the right from a position in the left-right
direction between the detection switch 210 on the right side
(the left side in FIG. 8) in the top row and the detection switch
210 in the bottom row As shown in FIG. 9, the latch piece 225
is formed as an integral part of the platen holder 12, such that
it protrudes toward the rear (the left side in FIG. 9) from the
cassette facing surface 12B of the platen holder 12. Taking the
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cassette facing surface 12B as a reference, a height of protru-
sion of the latch piece 225 is substantially the same as or
slightly greater than a height of protrusion of the switch
terminals 222 from each of the detection switches 210.

An electrical configuration of the tape printer 1 will be
explained with reference to FIG. 10. As shown in FIG. 10, the
tape printer 1 is provided with a control circuit 400 that is
formed on a control board. In the control circuit 400, a ROM
402, a CGROM 403, a RAM 404, and an input-output inter-
face 411 are connected to a CPU 401 through a data bus 410.

Various types of programs that the CPU 401 executes in
order to control the tape printer 1 are stored in the ROM 402.
Tables for specifying the type of tape of the tape cassette 30
that is mounted in the cassette mounting portion 8 are also
stored in the ROM 402. Printing dot pattern data for printing
characters are stored in the CGROM 403. A plurality of
storage areas are provided in the RAM 404 for a text memory,
a character buffer, and the like.

The detection switches 210, the keyboard 3, a liquid crystal
drive circuit (LCDC) 405, drive circuits 406, 407, 408, and
the like are connected to the input-output interface 411. The
drive circuit 406 is an electronic circuit for driving the thermal
head 10. The drive circuit 407 is an electronic circuit for
driving the tape feed motor 23. The drive circuit 408 is an
electronic circuit for driving the cutter motor 24, which oper-
ates the movable blade 19. The liquid crystal drive circuit
(LCDC) 405 includes a video RAM (not shown in the draw-
ings) for outputting display data to the display 5.

Next, the structure of the tape cassette 30 according to the
present embodiment will be explained. The tape cassette 30
according to the present embodiment is the refill type tape
cassette in which a tape unit 500 housed in the cassette case 31
can be replaced.

The overall structure of the tape cassette 30 will be
explained with reference to FIG. 3, FIG. 5, FIG. 6 and FIG. 11
to FIG. 13. In FIG. 13, in order to clearly show a shape of a
front portion of a case body 38, the drawing is shown with the
tape drive roller 46 and the auxiliary cover 51 removed. The
tape cassette 30 has the cassette case 31, which is a housing
whose overall shape is roughly rectangular (box-shaped),
with corner portions that are rounded in a plan view The
cassette case 31 includes the case body 38, the cassette 1id 33
and the auxiliary cover 51. The case body 38 is a box-shaped
body that is open in the upward direction, and that houses the
tape unit 500. The cassette lid 33 is a lid that can be freely
mounted on and removed from the opening of the case body
38 in the upward direction. The auxiliary cover 51 is a plate-
shaped member that covers, from above, the tape drive roller
46 and so on provided in the case body 38.

The above-described cassette case 31 includes a top wall
surface 85 and a bottom wall surface 86, which are a pair of
surfaces each forming a flat rectangular shape and arranged
opposing each other in the up-down direction, and a side wall
87, which is formed at a predetermined height around the
outer edges of the top wall surface 85 and the bottom wall
surface 86. In the present embodiment, the top wall surface 85
includes a top plate 33 A (refer to FIG. 13) of the cassette lid
33, which will be described later, and the auxiliary cover 51.
The bottom wall surface 86 is a bottom plate of the case body
38 that will be described later.

In the cassette case 31, the whole perimeter of the top wall
surface 85 and the bottom wall surface 86 need not necessar-
ily be enclosed by the side wall 87. For example, an opening
that exposes the interior of the cassette case 31 to the outside
may be provided ina portion of the side wall 87 (in a rear wall,
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for example), and bosses connecting the top wall surface 85
and the bottom wall surface 86 may be provided in positions
facing the opening.

When the tape cassette 30 is seen from center in the plan
view, the tape support hole 65 that rotatably supports the
printing tape 55 provided in the tape unit 500 is formed on the
left and to the rear. The auxiliary shaft 110 can be inserted into
and removed from the tape support holed 65 when the tape
cassette 30 is mounted or removed, and this will be explained
in more detail later.

When the tape cassette 30 is seen from center in the plan
view, the winding spool support hole 67 is formed on the right
and to the front. The winding spool support hole 67 pulls an
ink ribbon from a ribbon spool (not shown in the drawings)
and rotatably supports a ribbon winding spool (not shown in
the drawings) that winds the ink ribbon that has been used for
printing characters and the like. In the present embodiment,
the printing tape 55 is a heat-sensitive paper tape that has heat
sensitive color developing properties, and that can print char-
acters and the like without using the ink ribbon. The tape
cassette 30 therefore does not need to house the ink ribbon
and the ribbon spool and the ribbon winding spool are not
provided.

An arm portion 34 is provided on the right side of the front
surface of the tape cassette 30, extending slightly to the front
of'the tape cassette 30 and bent back orthogonally toward the
center. The arm portion 34 guides the printing tape 55 that is
housed inside the cassette case 31, and discharges it to the
front of the head insertion portion 39 from a discharge outlet
34A provided at a leading end. The head insertion portion 39
is a gap that is surrounded by the arm portion 34 and the
above-described head holder 74 is inserted into the head
insertion portion 39.

Theroller support hole 64 is provided on a left front portion
of'the tape cassette 30. The tape drive roller 46, into which and
from which the above-described tape drive shaft 100 is
inserted and removed, is rotatably supported by the inner side
of'the roller support hole 64. The tape drive roller 46 pulls out
the unused printing tape 55 by a coordinated operation with
the movable feed roller 14 that is positioned opposite the tape
drive roller 46. A pair of upper-lower restraining members 63
are provided on the upstream side in the tape feed direction as
seen from the tape drive roller 46. The restraining members
63 restrain a printed tape in the width direction and guide it to
the tape discharge portion 49, on the downstream side in the
tape feed direction as seen from the thermal head 10.

The tape discharge portion 49 is a plate-shaped member
that extends between the top wall surface 85 and the bottom
wall surface 86 and that is provided such that it is in front of
and slightly separated from the front edge of the left side face
of'the cassette case 31. The tape discharge portion 49 guides
the printed printing tape 55, which has been fed through the
tape drive roller 46, into a passage that is formed between the
tape discharge portion 49 and the front edge of the left side
face of the cassette case 31, and then discharges the printed
printing tape 55 through the discharge slit 9 positioned at a
final end of the passage.

The guide hole 47, into and out of which the above-de-
scribed guide shaft 120 is inserted and removed when the tape
cassette 30 is mounted and removed, is provided in a right rear
portion of the tape cassette 30. In the present embodiment, the
shape of the opening ofthe guide hole 47 is such that two sides
that oppose each other in the front-rear direction in a plan
view are straight lines and two sides that oppose each other in
the left-right direction are curved lines on which every point
is the same distance from the center of the opening of the
guide hole 47. A width of the opening of the guide hole 47 is
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larger than the diameter of the small diameter portion 120B of
the guide shaft 120 in all directions passing through the center
of'the opening of the guide hole 47 in the plan view. Note that
the width of the opening of the guide hole 47 in the plan view
is largest in the left-right direction passing through the center
of the opening of the guide hole 47, and the width of the
opening in the plan view is smallest in the front-rear direction
passing through the center of the opening ofthe guide hole 47.
The width of the opening in the front-rear direction passing
through the center of the opening of the guide hole 47 is
substantially equal to the diameter of the large diameter por-
tion 120A of the guide shaft 120.

The arm indicator portion 800 and the latch hole 820 are
provided in the front surface of the tape cassette 30 (more
specifically, the front surface of the arm portion 34). The arm
indicator portion 800 is a part that allows a person to identify
the type of tape housed in the tape cassette 30. Further, the
arm indicator portion 800 is a part that causes, by selectively
depressing the detection switches 210 of the arm detection
portion 200, the tape printer 1 to detect the type of tape of the
tape cassette 30. The latch piece 225 is inserted into the latch
hole 820. The arm indicator portion 800 and the latch hole 820
will be separately described later.

The case body 38 will be explained with reference to FIG.
3,and FIG. 11 to FIG. 15. In FIG. 14, in order to clearly show
the shape of the front portion of the case body 38, the case
body 38 is shown with the auxiliary cover 51 removed. In
actuality, the auxiliary cover 51 is provided from the center of
the front portion of the case body 38 over to the left edge
portion. For that reason, in a state in which the tape unit 500
and the cassette lid 33 are not assembled, the case body 38 is
open in the upward direction apart from parts over which the
auxiliary cover 51 is provided.

As shown in FIG. 11, FIG. 12 and FIG. 14, the case body 38
has four corner portions 321 to 324 that are formed to have the
same width (the same length in the up-down direction)
regardless of the type of the tape of the tape cassette 30.
Hereinafter, the left rear corner portion will be called the first
corner portion 321, the right rear corner portion will be called
the second corner portion 322, the right front corner portion
will be called the third corner portion 323, and the left front
corner portion will be called the fourth corner portion 324.
The four corner portions 321 to 324 protrude toward the
outside from the side laces of the case body 38, such that they
form right angles in a plan view. However, the left front fourth
corner portion 324 does not form a right angle, because the
tape discharge portion 49 is provided at that corner.

As shown in FIG. 12, when the tape cassette 30 has been
mounted in the cassette mounting portion 8, the bottom sur-
faces of each of the corner portions 321 to 324 are portions
that are positioned opposite the above-described corner sup-
port portion 8B. The pin holes 52, 53 that respectively corre-
spond to the above-described positioning pins 102, 103 are
provided in two locations on the bottom surfaces of the sec-
ond corner portion 322 and fourth corner portion 324.

As shown in FIG. 3, a portion that extends around the side
faces of the entire case body 38 (including each of the corner
portions 321 to 324) at the same position in the up-down
(height) direction of the case body 38 as each of the corner
portions 321 to 324, and with the same width as the corner
portions 321 to 324, is called a common portion 32. Specifi-
cally, the common portion 32 is a portion whose width is
symmetrical in the up-down direction in relation to a center
line N that describes the center of the case body 38 in the
up-down (height) direction (refer to FIG. 21). The height of
the tape cassette 30 varies according to the tape width of the
print medium (in the present embodiment, the printing tape
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55) that is housed. However, a width T (the length in the
up-down direction) of the common portion 32 is set as a
constant dimension, regardless of the tape width of the tape.

For example, when the width T of the common portion 32
is 12 mm, if the tape width is larger (for example, 18 mm, 24
mm, 36 mm), the height of the case body 38 also accordingly
becomes larger, but the width T of the common portion 32
(refer to FIG. 21) is constant. When the tape width is equal to
or less than the width T of the common portion 32 (for
example, 6 mm, 12 mm), the height (width) of the case body
38 is the width T of the common portion 32+a predetermined
width. In that case, the height of the case body 38 (namely the
cassette case 31) is at its lowest value.

As shown in FIG. 11 to FIG. 14, a semi-circular groove 42
that is a groove that is roughly semi-circular in a plan view is
provided on the front surface of the case body 38, such that it
spans the up-down direction (namely from the top wall sur-
face 85 to the bottom wall surface 86) of the case body 38. The
semi-circular groove 42 is a cut-out that is provided such that
the shaft support portion 12A (refer to FIG. 4) of the platen
holder 12 will not interfere with the tape cassette 30 when the
tape cassette 30 has been mounted in the cassette mounting
portion 8.

The portion of the case body 38 that extends to the left from
the semi-circular groove 42 is called an arm front surface wall
35, which forms part of the front surface of the tape cassette
30. The portion that extends to the left from the right side of
the case body 38 and that is defined by the arm front surface
wall 35 and by an arm rear surface wall 36 that is positioned
separately to the arm front surface 35 in the rearward direc-
tion and extending in the height direction, is the above-de-
scribed arm portion 34. The left end of the arm front surface
wall 35 is bent toward the rear, and a gap that is formed
extending in the up-down direction between the left ends of
the arm front surface wall 35 and the arm rear surface wall 36
is the above-mentioned discharge outlet 34A. The printing
tape 55 that is pulled out from the tape unit 500 is guided in the
arm portion 34, and is discharged from the discharge outlet
34A toward an open portion 77. The open portion 77 is
formed between the discharge outlet 34A and the tape dis-
charge portion 49, and is a portion that exposes the printing
tape 55.

In the arm front surface wall 35, an identification opening
35A is formed, which is a recessed portion having a notched
shape from the top edge of the arm front surface wall 35 in the
downward direction. The identification opening 35A is
formed extending from slightly on the right side of the dis-
charge outlet 34A to slightly to the left side of the semi-
circular groove 42, from the bottom plate (namely, the bottom
wall surface 86) of the case body 38 in the upward direction.
A notched portion 35B, which extends from the front end
portion of the bottom wall surface 86 toward the rear, is
formed in the identification opening 35A. When the tape unit
500 is housed in the case body 38, the leading end front wall
525, which will be described later, is fitted into the identifi-
cation opening 35 A, and this will be described in more detail
later.

A space that is bounded by the arm rear surface wall 36 and
a perimeter wall surface that is provided to the rear of the arm
rear surface wall 36, that is roughly rectangular in a plan view,
and that extends through the up-down direction of the tape
cassette 30 is the above-described head insertion portion 39.
The head insertion portion 39 is continuous with the outside
on the front side of the tape cassette 30 through the open
portion 77 that is the opening provided in the front surface of
the tape cassette 30. At the open portion 77, one side of the
printing tape 55 that is discharged from the discharge outlet
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34A of the arm portion 34 is exposed in front, and the other
side is positioned opposite the thermal head 10. The thermal
head 10 can perform printing on the printing tape 55 that is
exposed at the open portion 77.

A cut out portion 50 that extends through the up-down
direction is formed on the right edge portion of the head
insertion portion 39, being indented to the right when seen
from the head insertion portion 39 in a plan view. When the
head holder 74 is inserted into the head insertion portion 39,
the cut out portion 50 is a portion that allows the right edge
portion of the head holder 74 to escape in the upward direc-
tion such that the right edge portion of the head holder 74
(more specifically, the cassette support portion 741) does not
come into contact with the case body 38.

A latch oblong hole 139 is provided to the rear of the head
insertion portion 39, into which is latched an elastic latch
hook body 33C that will be described later. A pair of latch
holes 134 are drilled in positions on both sides of a rear wall
38A of the case body 38, into which latch tabs 33B, which
will be described later, are respectively latched. In addition,
the roller support hole 64, which supports the above-de-
scribed tape drive roller 46 such that it can rotate freely, is
formed between the head insertion portion 39 and the left side
wall of the case body 38.

As shown in FIG. 15, the roller support hole 64 includes
two openings 64A. 64B that are provided opposite each other
in the up-down direction. The opening 64 A is formed in the
auxiliary cover 51 (namely, in the top wall surface 85). The
opening 64B is formed in the bottom wall (namely, the bot-
tom wall surface 86) of the case body 38. The above-de-
scribed restraining members 63 are provided in positions in
the vicinity of each of the openings 64A, 64B such that they
project in directions opposing each other along the front edge
of'the cassette case 31. A width between base ends of the pair
of restraining members 63 is set to be the same as the tape
width of the printing tape 55.

The tape drive roller 46 is a cylindrical body that has
substantially the same height as the width dimension of the
cassette case 31 (namely, the length in the up-down direc-
tion). A diameter of a main body portion 46E of the tape drive
roller 46 is larger than the openings 64 A, 6413, and an outer
perimeter surface of the main body portion 46E is a roller
surface 46C that comes into contact with the print medium.
The up-down direction length of the roller 46C (namely, a
tape feed width) is set to be the same as the tape width of the
print medium. A top end portion 46A and a bottom end
portion 46B that protrude respectively from the top and the
bottom of the main body portion 46E of the tape drive roller
46 cach have a diameter that is slightly smaller than the
openings 64 A, 64B. In the interior of the tape drive roller 46,
the two end portions 46 A, 46B are linked via a shaft hole 46D
that penetrates the main body portion 46E in the up-down
direction.

In the interior of the cassette case 31, the top end portion
46 A is fitted into the opening 64 A, and the bottom end portion
46B is fitted into the opening 64B. The main body portion 46E
comes into contact from below with the auxiliary cover 51,
thus restraining its movement in the upward direction, and
comes into contact with the case body 38 from above, thus
restraining its movement in the downward direction. In this
way, the tape drive roller 46 is supported by the two end
portions 46 A, 46B while being able to freely rotate around an
axis line inside the cassette case 31.

A plurality of engaging ribs 46F (refer to FIG. 26) are
provided on the lower end of an inner perimeter surface
(namely, an inside wall forming the shatt hole 46D) of the
tape drive roller 46. When the tape cassette 30 is mounted in
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the cassette mounting portion 8, the above-described tape
drive shaft 100 is inserted into the shaft hole 46D via the
opening 64B. The plurality of cam members 100A formed
around the tape drive shaft 100 mesh with the engaging ribs
46F provided on the tape drive roller 46. In this way, the
rotation of the tape drive shaft 100 is transmitted to the tape
drive roller 46 (namely, the tape drive roller 46 rotates in
accordance with the rotation of the tape drive shaft 100).

As shown in FIG. 14, a tape housing portion 141, which
houses the tape spool 40 provided in the tape unit 500 that will
be described later, is provided in a left rear portion of the case
body 38. When the cassette lid 33 is mounted on the case body
38, the tape housing portion 141 has a depth that houses the
tape spool 40, which will be described later, such that it can
rotate. The depth of the tape housing portion 141 varies
depending on the width of the tape provided in the tape unit
500.

A holder housing portion 142, which houses a tape holder
510 provided in the tape unit 500 that will be described later,
is provided in a right portion of the case body 38. The holder
housing portion 142 has a depth that is substantially the same
as that of the tape housing portion 141 and the arm portion 34.
The holder housing portion 142 is a space that is linked to the
tape housing portion 141 in the left-right direction, and is also
linked to the arm portion 34 in the left-right direction. More
specifically, the tape housing portion 141, the holder housing
portion 142 and the arm portion 34 are a single space that is
linked in the horizontal direction and is open in the upward
direction, forming a unit housing portion 140 that houses the
tape unit 500.

A tape opening 69, an opening 67B and a third guide
forming hole 47C are respectively formed in the bottom wall
(specifically, the bottom wall surface 86) of the case body 38.
The tape opening 69 is provided in a substantially central
position of the tape housing portion 141, and is a hole portion
that is positioned opposite the above-described tape support
hole 65. The opening 67B is provided to the rear of the arm
portion 34, and is a hole portion that forms part of the above-
described winding spool support hole 67. The third guide
forming hole 47C is provided in aright rear portion of the case
body 38, and is a hole portion that forms part of the above-
described guide hole 47. The tape opening 69, the opening
67B and the third guide forming hole 47C will be explained
separately in more detail later.

A pair of square holes 144, 145 are formed in the bottom
wall (specifically, the bottom wall surface 86) of the case
body 38, sandwiching a feed path of the printing tape 55 that
is wound around the tape spool 40. When the tape cassette 30
is mounted in the cassette mounting portion 8, a photo sensor
(not shown in the drawings) which is formed of a photo
emitter and a photo receptor and which is provided standing
in the cassette mounting portion 8, is fitted into the pair of
square holes 144, 145. When tape printing is performed, the
printing tape 55 that is pulled from the tape spool 40 is
detected by the photo sensor (not shown in the drawings).

The tape unit 500 will be explained with reference to FIG.
13 and FIG. 16 to FIG. 18. As shown in FIG. 13 and FIG. 16,
the tape unit 500 has the tape spool 40, on which the printing
tape 55 is wound, and the tape holder 510 that rotatably
supports the tape spool 40.

The tape spool 40 is a cylindrical body that has a shaft hole
40A formed penetrating in the up-down direction through its
interior and that has substantially the same height dimension
as the tape width of the printing tape 55. The printing tape 55
is a heat-sensitive paper tape having a base tape, one surface
of'which is formed of a heat-sensitive color developing layer,
while a release paper is adhered via an adhesive layer to the
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other side. The printing tape 55 is wound around the outer
peripheral surface of the tape spool 40, with the heat-sensitive
color developing layer facing toward the inside.

The tape holder 510 is a plate-shaped member made of
synthetic resin that has substantially the same shape as the
unit housing portion 140 of the case body 38 in a plan view.
The tape holder 510 has a rotation support portion 511, a
connecting portion 512, a guide portion 513 and a lower spool
580. The rotation support portion 511 extends in a plan view
from the shaft hole 40 A of the tape spool 40 toward the outer
diameter side (in the right direction in FIG. 16), and is
opposed to and supports the top side surface of the printing
tape 55 that is wound around the tape spool 40. An opening
65A is formed in an edge portion of the left end of the rotation
support portion 511 such that it faces the winding center of the
printing tape 55 (namely, the shaft hole 40A). An observation
window 519 is formed in the rotation support portion 511,
extending in the radial direction of the wound part of the
printing tape 55 (here, to the right as seen from the opening
65A).

As shown in FIG. 17 and FIG. 18, a projecting seat portion
514, which fits into the shaft hole 40 A of the tape spool 40, is
provided projecting downward from the bottom surface side
of the rotation support portion 511. A plurality of latch holes
515 are provided in the outer periphery of the projecting seat
portion 514. A plurality of latch tabs 582A are provided,
projecting inwardly, on the inner wall surface of a cylinder
portion 582 that protrudes in the upward direction from a
flange portion 581 on the lower spool 580. The rotation sup-
port portion 511 and the lower spool 580 are coupled to each
other when the cylinder portion 582 is inserted into the shaft
hole 40A and each of the latch tabs 582 A are latched into the
corresponding latch holes 515. The tape spool 40 is held such
that it is rotatable around the cylinder portion 582 in a gap
between the rotation support portion 511 and the lower spool
580.

The lower spool 580 has a shaft hole 65B that penetrates in
the up-down direction, and an opening 65C that is linked to
the shaft hole 65B and opens in the downward direction. As
described above, in a state in which the rotation support
portion 511 and the lower spool 580 are coupled while sand-
wiching the tape spool 40 on which the printing tape 55 is
wound (namely, in a state in which the tape unit 500 is
assembled), the opening 65A, the shaft hole 65B and the
opening 65C form the tape support hole 65 that is a penetrat-
ing hole linked in the up-down direction.

As shown in FIG. 13 and FIG. 16, the connecting portion
512 stretches along the right end portion of the rotation sup-
port portion 511 via a step and extends from the right end
portion of the rotation support portion 511 toward the outer
diameter side (toward the right side in FIG. 16). A guide
groove 512 A, which has a generally U shape in cross section
and which guides the printing tape 55 that has been pulled
from the tape spool 40 in the front right direction, is formed in
substantially a center portion in the left-right direction of the
connecting portion 512. A second guide forming hole 47B,
which is part of the above-described guide hole 47, is formed
penetrating in the up-down direction in the right end edge
portion of the connecting portion 512. The second guide
forming hole 47B will be described in more detail later.

The guide portion 513 extends from the connecting portion
512 along a winding direction (in the left downward direction
in FIG. 16) of the printing tape 55 that is supported by the tape
spool 40. In the interior of the guide portion 513, the printing
tape 55 that has come via the guide groove 512A is guided to
a discharge outlet 500A that is provided furthermost down-
stream in the tape feed direction in the tape holder 510. The
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guide portion 513 includes a bottom side guide wall 521, a
front side guide wall 522, a rear side guide wall 523 and an
inner side guide wall 524.

The bottom side guide wall 521 is a wall portion that is
positioned opposite to the bottom edge of the printing tape 55
that is fed within the guide portion 513, and stretches at the
same height as the bottom surface of the guide groove 512A.
The bottom side guide wall 521 extends along the tape feed
direction from the connecting portion 512 in the left front-
ward direction (the left downward direction in FIG. 16). A
square hole 521A is formed in the bottom side guide wall 521
and it overlaps with the above-described square hole 144
when the tape unit 500 is housed in the interior of the case
body 38. The inner side guide wall 524 is a wall portion that
is provided in a vertical orientation along the square hole
521A, at a height corresponding to the tape width of the
printing tape 55.

The front side guide wall 522 and the rear side guide wall
523 are wall portions provided in a vertical orientation along
both edges of the bottom side guide wall 521, at a height
corresponding to the tape width of the printing tape 55. In
other words, the front side guide wall 522 and the rear side
guide wall 523 are provided in parallel to a surface of the
printing tape 55 that is pulled from the tape spool 40, and also
along the feed path of the printing tape 55 in the guide portion
513. More specifically, as seen from the tape support hole 65
(refer to FIG. 18), the front side guide wall 522 is provided
further toward the outer diameter side than the printing tape
55 that is guided on top of the bottom side guide wall 521. As
seen from the tape support hole 65 (refer to FIG. 18), the rear
side guide wall 523 is provided further toward the inner
diameter side than the printing tape 55 that is guided on top of
the bottom side guide wall 521. Note that a base portion side
(the top side in FIG. 16) of the rear side guide wall 523 is a
curved portion 523 A that curves along an outer contour of the
opening 67B in a plan view, when the tape unit 500 is housed
in the interior of the case body 38.

The leading end of the front side guide wall 522 is the
leading end front wall 525 that extends in parallel (in the
left-right direction in FIG. 16) to the direction in which the
connecting portion 512 extends. The leading end of the rear
side guide wall 523 is a leading end rear wall 526 that extends
in parallel to the leading end front wall 525 on the rear side
(the top side in FIG. 16) of the leading end front wall 525. The
leading end of the bottom side guide wall 521 is a leading end
bottom wall 527 that is sandwiched between the leading end
front wall 525 and the leading end rear wall 526. Specifically,
the leading end front wall 525, the leading end rear wall 526
and the leading end bottom wall 527 are provided on the
downstream side in the tape feed direction in the guide por-
tion 513. An interval between the leading end front wall 525
and the leading end rear wall 526 (the length of the leading
end bottom wall 527 in the front-rear direction) is smaller
than the length in the front-rear direction of the arm portion
34. A gap that extends in the up-down direction that is formed
between the respective left ends of the leading end front wall
525 and the leading end rear wall 526 is the above-described
discharge outlet 500A.

The leading end front wall 525 has a width (the length in
the left-right direction) and height (the length in the up-down
direction) that substantially match the width and height of the
above-described identification opening 35A. When the tape
unit 500 is housed in the case body 38, the leading end front
wall 525 is fitted into the identification opening 35A, thus
forming part of the front surface of the cassette case 31 along
with the arm front surface wall 35. The arm indicator portion
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800 and the latch hole 820 are provided in the leading end
front wall 525 and these will be described in more detail later.

The printing tape 55 that is pulled from the tape spool 40 is
fed from the above-described guide groove 512A in the right
frontward direction (the right downward direction in FIG. 16)
and is guided between the front side guide wall 522 and the
inner side guide wall 524. After moving along the right all of
the inner side guide wall 524, the printing tape 55 is fed in the
left frontward direction and is guided between the leading end
front wall 525 and the leading end rear wall 526. After moving
along the right end wall of the leading end rear wall 526, the
printing tape 55 is fed in the leftward direction and discharged
from the discharge outlet 500 A. A bottom restraining portion
528 and a top restraining portion 530, which restrain move-
ment of the printing tape 55 in the width direction, are pro-
vided on the leading end of the guide portion 513.

The bottom restraining portion 528 is a protrusion that
protrudes slightly upward in a substantially central position in
the left-right direction of the leading end bottom wall 527 and
that extends in the front-rear direction over the leading end
front wall 525 and the leading end rear wall 526. The top
restraining portion 530 is a protruding piece that is provided
on the top edge of the left end portion of the leading end rear
wall 526 and that protrudes toward the front from the leading
end rear wall 526. The bottom restraining portion 528 and the
top restraining portion 530 respectively restrain the down-
ward movement and the upward movement of the printing
tape 55 that is guided between the leading end front wall 525
and the leading end rear wall 526. A distance in the up-down
direction between the bottom restraining portion 528 and the
top restraining portion 530 is the same as the width of the
printing tape 55.

The bottom side guide wall 521 is provided with a support
receiving portion 550 that is used to position the tape cassette
30 in the up-down direction when the tape cassette 30 is
mounted in the tape printer 1. More specifically, the support
receiving portion 550 is formed in a position that overlaps
with the above-described cut out portion 50 (refer to FIG. 14)
when the tape unit 500 is housed in the case body 38. The
support receiving portion 550 is a recessed portion that
formed by causing the bottom side guide wall 521 to be
recessed upward, and that is also recessed to the right from the
rear side guide wall 523.

The support receiving portion 550 has a support surface
550A that is a flat surface portion (a bottom section of the
recessed portion) positioned above the bottom side guide wall
521. The distance between the position of the support surface
550A in the up-down direction (height direction) of the tape
holder 510, and the central position in the width direction of
the printing tape 55 housed in the cassette case 31 are con-
stant, irrespective of the type of tape of the tape cassette 30,
namely, even when the height of the tape holder 510 differs in
the up-down direction. Thus, the larger the width of the print-
ing tape 55 housed in the tape cassette 30, the greater the
depth of the support receiving portion 550 as seen from the
bottom side guide wall 521. Note that the support surface
550A is in a position that is separated an equal distance in the
up-down direction from the central position in the width
direction of the printing tape 55. More specifically, the sup-
port surface 550A is in the same height position in the tape
holder 510. In the present embodiment, the central position in
the width direction of the printing tape 55 and the central
position in the up-down direction of the tape holder 510
match each other.

When the tape cassette 30 is mounted in the cassette
mounting portion 8, the support surface 550A also functions
as a portion that is supported from underneath by the cassette

10

15

20

25

30

35

40

45

50

55

60

65

18

support portion 741 that is provided on the head holder 74. In
addition, the support surface 550A is a reference surface for
the tape holder 510. The reference surface is a surface that is
used as a reference when setting dimensions and measuring
dimensions of certain portions. In the present embodiment,
the support surface 550A is provided as the reference surface
with respect to the restraining portions (the bottom restrain-
ing portion 528 and the top restraining portion 530) that
restrain the movement of the printing tape 55 in the width
direction.

Expressed another way, the height positions of the bottom
restraining portion 528 and the top restraining portion 530 in
the up-down direction of the tape holder 510 are set using the
support surface 550A as the reference surface. More specifi-
cally, a distance in the up-down direction between the pro-
jecting edge (the top edge) of the bottom restraining portion
528 and the support surface 550A and a distance in the up-
down direction between the bottom edge of the top restraining
portion 530 and the support surface S50A are set in accor-
dance with the width of the tape. The restraining portions are
in positions close to the support surface 550A that is the
reference surface.

Inknown art, reference positions (for example, the bottoms
of'the pin holes 52. 53) that are used for setting the dimensions
of the restraining portions and for measuring the dimensions
after manufacture are in positions that are distant from the
restraining portions, so the reference positions and the
restraining portions are sometimes formed by different parts
of'the die. In those cases, the further away the part of the die
of'the reference position, the greater the dimensional errors of
the restraining portions in the manufactured tape holder 510.
Even if formed by the same part of the die, if the reference
positions and the restraining portions are in positions distant
from each other, measurement errors may occur, and dimen-
sional accuracy may decrease. If the distance between the
restraining portions and the reference surfaces is made
shorter, as in the present embodiment, measurement errors
decrease and there is a higher possibility of forming both the
restraining portions and the reference surfaces using the same
part of the die.

In addition, after the manufacture of the tape unit 500,
dimensional control of each of the restraining portions can be
performed easily using the support surface 550A as the ref-
erence. For example, at the time of inspection of the tape unit
500, the support surface 550A that is the reference surface is
placed on a mounting surface of a jig, and dimensional mea-
surement of each of the restraining portions is performed, at
this time, because the distances between each of the restrain-
ing portions and the reference surface is shorter than in known
art, an inspector can accurately measure the dimensions.

Further, the support surface 550A is provided at a constant
distance in the up-down direction from a central position in
the width direction of the tape held on the tape spool 40. Thus,
the position in the up-down direction of the tape with respect
to the position in the up-down direction of the support surface
550A is more accurate, and tape feed accuracy is further
improved. In addition, in the present embodiment, the dis-
tance between the central position in the width direction of the
tape and the support surface 550A is constant, irrespective of
the tape width. Thus, with respect to a plurality of types of the
tape units 500 that house tapes having different tape widths.
the position of the support surface 550A can be made a
comprehensive reference, and dimensional measurement and
parts control of the tape holder 510 can be performed easily.

The cassette 1id 33 will be explained with reference to FI1G.
11to FI1G. 13. The cassette lid 33 is a rectangular plate-shaped
member that has substantially the same shape and size as a
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portion that occupies the area of the case body 38 to the rear
of the head insertion portion 39. A pair of latch tabs 33B are
provided projecting in the downward direction in positions on
both the left and right sides on the rear edge of the cassette lid
33. The elastic latch hook body 33C that has a generally U
shape in a side view is provided, extending the cassette lid 33
in the downward direction from the top plate 33A, in a sub-
stantially central position in the left-right direction of the
front edge of the cassette lid 33. A knob that is curved in the
upward direction is formed on the leading end of the elastic
latch hook body 33C.

A support opening 68, an opening 67A and a first guide
forming hole 47A etc. are formed in the cassette lid 33,
penetrating the top plate 33A in the up-down direction. The
support opening 68 is an opening that is provided in a position
facing the above-described tape housing portion 141 and that
has a shape corresponding to the above-described rotation
support portion 511. The opening 67A is provided in the front
portion of the cassette lid 33 and is a hole portion that forms
part of the above-described winding spool support hole 67.
The first guide forming hole 47 A is provided in the right rear
portion of the cassette lid 33, and is a hole portion that forms
part of the above-described guide hole 47. The support open-
ing 68, the opening 67A and the first guide forming hole 47A
will be described separately in detail later.

As shown in FIG. 13, when the tape cassette 30 is
assembled, the tape unit 500 is housed in the unit housing
portion 140 of the case body 38 from above. In this way, the
tape spool 40 is housed in the tape housing portion 141 and
the tape holder 510 is also housed in the holder housing
portion 142, as shown in FIG. 5 and FIG. 6. The square hole
144 of the case body 38 is linked to the square hole 521A of
the tape holder 510 in the up-down direction. The opening
67B of the case body 38 is exposed in the upward direction as
it is not covered by the curved portion 523 A of the tape holder
510.

In addition, as shown in FIG. 19, the leading end (the
leading end front wall 525, the leading end rear wall 526 and
the leading end bottom wall 527) of the guide portion 513
(refer to FIG. 13) is housed inside the arm portion 34 and the
leading end front wall 525 is fitted into the identification
opening 35A of the case body 38 from above. In this way, the
arm indicator portion 800 and the latch hole 820 provided in
the leading end front wall 525 are exposed to the front from
inside the case body 38 (more specifically, the arm portion
34).

As shown in FIG. 12, when the tape unit 500 is housed in
the case body 38, the tape support hole 65 (refer to FIG. 18) of
the tape unit 500 is exposed underneath the tape cassette 30
via the tape opening 69. The support surface 550 A of the tape
holder 510 is exposed underneath via the cut out portion 50 of
the case body 38. Note that, when the tape cassette 30 is
mounted in the cassette mounting portion 8, the support sur-
face 550A is positioned on an outer periphery of the head
insertion portion 39 and faces the head insertion portion 39.
Specifically, the support surface 550A is positioned on the
upstream side in the tape feed direction, taking as a reference
an insertion position (more specifically, the printing position)
of the thermal head 10 (refer to FIG. 5 and FIG. 6).

When the tape unit 500 is housed in the case body 38, the
tape cassette 30 is assembled by attaching the cassette lid 33.
Thus, as shown in FIG. 3 and FIG. 13, the opening 67A ofthe
cassette lid 33 and the opening 67B of the case body 38 are
positioned opposite each other, and the winding spool support
hole 67 that penetrates the cassette case 31 in the up-down
direction is formed. The rotation support portion 511 of the
tape unit 500 is fitted into the support opening 68 of the
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cassette 1id 33. Via the support opening 68, the observation
window 519 is exposed such that it can be viewed from above
the tape cassette 30. As shown in FIG. 20, the first guide
forming hole 47A of the cassette lid 33, the second guide
forming hole 47B of the tape unit 500, and the third guide
forming hole 47C of the case body 38 are linked and thus form
the guide hole 47 that penetrates the cassette case 31 in the
up-down direction.

The arm indicator portion 800 and the latch hole 820 will
be explained in detail with reference to FIG. 19 and FIG. 21.
The arm indicator portion 800 includes either a non-pressing
portion 801 or a pressing portion 802 in each of the positions
that respectively correspond to the above-described detection
switches 210. Apart from a case in which the non-pressing
portion 801 is formed along the bottom edge of the leading
end front wall 525, the non-pressing portion 801 is a switch
hole that has a vertically long rectangular shape in a front
view and into which the switch terminal 222 can be inserted
and removed. The pressing portion 802 is a surface portion
into which the switch terminal 222 cannot be inserted and
removed. The arm indicator portion 800 of the present
embodiment has either the non-pressing portion 801 or the
pressing portion 802, in positions corresponding to five loca-
tions of the five detection switches 210.

The non-pressing portion 801 and the pressing portion 802
are arranged in a specific pattern depending on the tape type
of the tape cassette 30. The latch hole 820 is provided in the
upper right of the leading end front wall 525 and is a through
hole with a horizontally long rectangular shape in a plan view.
Hereinafter, when the non-pressing portion 801 and the press-
ing portion 802 are collectively referred to, or when it is not
specified which is which, they are simply referred to as an
indicator portion.

The arm indicator portion 800 may include, as the indicator
portion, at least one hole portion (the non-pressing portion
801 in the present embodiment), and indicate the type of tape.
In the present embodiment, the arm indicator portion 800 is
provided on the front side guide wall 522 (specifically, the
leading end front wall 525) of the tape unit 500. As a result, by
providing the arm indicator portion 800 on the wall portion
(the leading end front wall 525 in the present embodiment)
that guides the printing tape 55, it is not necessary for the tape
unit 500 to be provided with a dedicated part in order to
provide the arm indicator portion 800.

At least some of the indicator portions (the non-pressing
portion 801 and the pressing portion 802) of the arm indicator
portion 800 is provided within a range of a height T1 on the
leading end front wall 525. More preferably, at least some of
the indicator portions (the non-pressing portion 801 and the
pressing portion 802) is provided within a common indicator
portion 831 that is symmetrical in the up-down direction with
respect to the center line N in the up-down (height) direction
of the cassette case 31 on the leading end front wall 525.

The predetermined height T1 is a height dimension of the
tape cassette 30 that has a minimum height, among the plu-
rality of heights of the tape cassette 30. The area within the
range of the predetermined height T1 on the leading end front
wall 525 is referred to as the common indicator portion 831.
Note that, with a wide width cassette with the cassette case 31
that has a height larger than the predetermined height T1, the
indicator portion may be further provided in at least one of
either above or below the common indicator portion 831.

The arm indicator portion 800 of the present embodiment
includes five indicator portions 800A to 800E that are pro-
vided within the common indicator portion 831. The five
indicator portions 800A to 800E are provided in three rows
within the range of the height T1 of the common indicator



US 9,132,682 B2

21

portion 831, and positions of each of the indicator portions are
different in the left-right direction. In other words, the five
indicator portions 800A to 800E are arranged in a zigzag
pattern such that they do not overlap in the up-down direction.
Thus, a line that joins each of the indicator portions 800A to
800E intersects with the direction in which the tape cassette
30 is mounted and removed (namely, the up-down direction).

More specifically, in the common indicator portion 831,
from the left side toward the right side, the five indicator
portions 800A to 800E are arranged at substantially equal
intervals in order of the non-pressing portion 801, the press-
ing portion 802, the pressing portion 802, the pressing portion
802 and the non-pressing portion 801. These five indicator
portions 800A to 800E are arranged in three rows in the
common indicator portion 831. The second and the fourth
indicator portions 800B and 800D from the left side form a
top row, the first and the third indicator portions 800A and
800C from the left side form a middle row and the fifth
indicator portion 800E from the left side forms a bottom row.
The indicator portion 800E of the present embodiment is the
non-pressing portion 801 that is formed along the bottom
edge ofthe leading end front wall 525. Thus, the non-pressing
portion 801 corresponding to the indicator portion 800E has a
length in the up-down direction that is smaller than that of the
other non-pressing portion 801 (the indicator portion 800A),
and is a notch that has a substantially square shape in a plan
view.

The latch hole 820 is provided in a position corresponding
to the above-described latch piece 225, and is a through hole
that has a rectangular shape in a plan view with long sides in
the left-right direction. The latch hole 820 of the present
embodiment is provided above all the indicator portions of
the arm indicator portion 800 and extends to the right from a
position in the left-right direction that is substantially equal to
that of the indicator portion positioned furthest to the right
(the non-pressing portion 801 in the bottom row in the
example shown in FIG. 21).

An arrangement pattern of the indicator portions (the non-
pressing portion 801 and the pressing portion 802) of the arm
indicator portion 800 is based on predetermined rules
depending on the tape type. More specifically, the width
(seven types from 3.5 mm to 36 mm, for example) of the tape
housed in the tape cassette 30 is indicated by a combination of
each of the non-pressing portion 801 and the pressing portion
802 of the indicator portions 800A, 800B and 800E. A print-
ing format (normal image printing or mirror image printing,
for example) of the tape housed in the tape cassette 30 is
indicated by whether the indicator portion 800C is the non-
pressing portion 801 or the pressing portion 802. Color infor-
mation (whether a printing color is black or a color other than
black, for example) of the tape housed in the tape cassette 30
is indicated by whether the indicator portion 800D is the
non-pressing portion 801 or the pressing portion 802. By
arranging the indicator portions of the arm indicator portion
800 in accordance with predetermined rules depending on the
tape type in this way, a person can recognize the tape type by
visually checking the arm indicator portion 800.

In the tape unit 500 of the present embodiment, the arm
indicator portion 800 is disposed in the leading end front wall
525 that is positioned radially outside the tape spool 40 as
seen from the shaft hole 40A. As a result, at the time of
manufacture of the tape unit 500, for example, by checking
the tape type indicated by the arm indicator portion 800
before the tape spool 40 is installed in the tape holder 510, an
operator can recognize the type of the tape that should be
installed in the tape holder 510. In addition, as the leading end
front wall 525 is adjacent to the discharge outlet 500A, the
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operator can visually check the tape being pulled from the
discharge outlet 500A at the same time as visually checking
the arm indicator portion 800. Thus, after the tape spool 40
has been installed in the tape holder 510, the operator can
verify whether or not the type of the tape being pulled from
the discharge outlet 500 A matches the tape type indicated by
the arm indicator portion 800.

Inthetape cassette 30 of the present embodiment, when the
tape unit 500 is housed in the case body 38, the leading end
front wall 525 is inserted into the identification opening 35A.
As aresult, at the time of manufacture of the tape cassette 30,
for example, by checking the tape type indicated by the arm
indicator portion 800 before housing the tape unit 500 in the
case body 38, the operator can recognize the type of the tape
that is installed in the tape holder 510. In addition, as the
identification opening 35A is adjacent to the discharge outlet
34A, the user can visually check the tape being pulled from
the discharge outlet 34 A at the same time as visually checking
the arm indicator portion 800. Thus, after the tape unit 500 has
been housed in the case body 38, the operator can verify
whether or not the type of the tape being pulled from the
discharge outlet 34A matches the tape type indicated by the
arm indicator portion 800.

This similarly applies to a case in which the user replaces
the tape unit 500 being housed in the case body 38. Namely,
before the tape unit 500 being housed in the case body 38 is
replaced, the user can recognize the type of the tape installed
in the new tape holder 510 by referring to the arm indicator
portion 800. After the tape unit 500 has been housed in the
case body 38, the operator can verify whether or not the type
of the tape being pulled from the discharge outlet 34A
matches the tape type indicated by the arm indicator portion
800. By providing the arm indicator portion 800 on the tape
unit 500 in the manner described above, it is possible to
inhibit the wrong type of tape from being housed in the
cassette case 31.

Itshould be noted that, when the length of the arm indicator
portion 800 in the up-down direction is smaller than a prede-
termined width, the indicator portion 800E that is provided
bottom-most among the plurality of indicator portions 800A
to 800E may have a smaller length in the up-down direction
than the remaining indicator portions 800A to 800D. If this is
the case, although the indicator portion 800E is the non-
pressing portion 801, the switch terminal 222 of the detection
switch 210 positioned opposite to the indicator portion 800E
may come into contact with a bottom plate (namely, the
bottom wall surface 86) of the case body 38 and may mistak-
enly be in the on state.

In the present embodiment, when the indicator portion
800FE is the non-pressing portion 801, when the leading end
front wall 525 is mounted in the identification opening 35A,
this non-pressing portion 801 is linked in the up-down direc-
tion with the notch 35B that is formed in the identification
opening 35A (refer to FIG. 19 and FIG. 21). In this way, even
if the length in the up-down direction of the indicator portion
800E is smaller than the other indicator portions 800A to
800D, the detection switch 210 that is positioned opposite the
indicator portion 800E does not come into contact with the
bottom wall surface 86 and is correctly inserted into the
non-pressing portion 801.

On the other hand, when the length of the arm indicator
portion 800 in the up-down direction is larger than the prede-
termined width, the indicator portion 800E has the same
length in the up-down direction as the other indicator portions
800A to 800D. Therefore, when the indicator portion 800E is
the non-pressing portion 801, similarly to a case in which the
other indicator portions 800A to 800D are the non-pressing
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portion 801, it is possible to have the hole that is open in the
front surface of the tape cassette 30 only.

The positional relationships of various portions that are
provided in the tape cassette 30 of the present embodiment
will be explained with reference to FIG. 11 and FIG. 12. The
broken line in FIG. 11 and FIG. 12 indicates a parting line K,
which will be described later.

The roller support hole 64 is formed in a first hole forming
area 30A that includes the fourth corner portion 324 posi-
tioned to the left front of the tape cassette 30. The first hole
forming area 30A is adjacent to the left side of the head
insertion portion 39 that is provided in the center of the front
portion of the tape cassette 30. In other words, the first hole
forming area 30A is positioned farther to the downstream side
in the tape feed direction than is the head insertion portion 39.
When the tape cassette 30 is mounted in its correct position in
the cassette mounting portion 8, the fourth corner portion 324
included in the first hole forming area 30A is positioned
opposite the above-described first shaft installation area 8C
(refer to FIG. 4).

The guide hole 47 is formed in a second hole forming area
30B that includes the second corner portion 322 positioned to
the right rear of the tape cassette 30. In other words, when the
tape cassette 30 is seen in a plan view, the second hole form-
ing area 30B and the first hole forming area 30A are posi-
tioned diagonally opposite one another. Thus, when the tape
cassette 30 is mounted in its correct position in the cassette
mounting portion 8, the second corner portion 322 included in
the second hole forming area 30B is positioned opposite the
above-described second shaft installation area 8D (refer to
FIG. 4).

In acase where the tape cassette 30 is divided in a plan view
along the parting line K that links the roller support hole 64
and the guide hole 47 in a plan view, the area to the rear of the
parting line K is a first housing area 30C, and the area to the
front of the parting line K is a second housing area 30D. The
tape support hole 65 is formed at or near the center of gravity
of the first housing area 30C (that is, at the point where the
median lines for the three sides that form the first housing area
30C intersect), which forms a triangular shape in a plan view.
The winding spool support hole 67 is formed at or near the
center of gravity of the second housing area 30D (that is, at the
point where the median lines for the three sides that form the
second housing area 30D intersect), which forms a triangular
shape in a plan view. Here, in a plan view, the tape support
hole 65 and the winding spool support hole 67 are positioned
substantially symmetrically in relation to the parting line K.

Due to the positional relationships that are described
above, the weight distribution in the tape cassette 30 accord-
ing to the present embodiment is as hereinafter described. As
described above, in the interior of the tape cassette 30, the first
tape spool 40 is rotatably supported by the tape support hole
65. This means that at least the rotational center of the first
tape spool 40 (that is, the shaft hole 40A) is provided within
the range of the first housing area 30C in a plan view. In other
words, this means that the center of gravity of the printing
tape 55 that is wound around the first tape spool 40 is posi-
tioned within the range of the first housing area 30C in a plan
view.

As the tape cassette 30 of the present embodiment is not
provided with another printing medium and ink ribbon, the
weight of the first housing area 30C in which the center of
gravity of the printing tape 55 is positioned is greater than the
weight of the second housing area 30D. With the tape cassette
30 that has this kind of weight distribution, if, for example, the
user pinches both the right and the left sides of the side wall 87
with his/her fingers, it is easy for the tape cassette 30 to tilt
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diagonally downwards to the side of the first housing area
30C, with the parting line K as the rotational center.

However, when the tape cassette 30 is mounted in the
cassette mounting portion 8, the three guide shafts (the tape
drive shaft IOU, the guide shaft 120 and the auxiliary shaft
110) provided in a vertical orientation in the cassette mount-
ing portion 8 arc respectively inserted into the three guide
holes (the roller support hole 64, the guide hole 47 and the
tape support hole 65) provided in the tape cassette 30. The
tape cassette 30 is guided into the correct position in the
cassette mounting portion 8 along each of the guide shafts that
are inserted into each of the guide holes.

Hereinafter, the manner in the present embodiment, in
which the tape cassette 30 is mounted in and removed from
the cassette mounting portion 8, will be explained with ref-
erence to FIG. 22 to FIG. 27. In FIGS. 22 to 24, the right side
of'the tape cassette 30 is shown, and to facilitate understand-
ing, only the holes that are related to the mounting and
removal of the tape cassette 30 are shown as virtual lines
(broken lines). Further, an overview cross section of the cas-
sette mounting portion 8 as seen from the right side is shown,
and to facilitate understanding, only the members that are
related to the mounting and removal of the tape cassette 30 are
shown in the drawings. In FIG. 24, the guide hole 47 and the
area around it are shown in a sectional view as seen from the
right side.

First, the height relationships among the various vertically
oriented members that are provided in the cassette mounting
portion 8 will be explained. The head holder 74, the tape drive
shaft 100, the ribbon winding shaft 95, the auxiliary shaft 110,
and the guide shaft 120 have shaft lengths (lengths in the
up-down direction) that are at least greater than the height
dimension of the common portion 32. Of these, the three
guide shafts (that is, the tape drive shaft 100, the auxiliary
shaft 110, and the guide shall 120) have shaft lengths that are
substantially equal to each other. The shaft lengths of each of
the tape drive shaft 100, the auxiliary shaft 110 and the guide
shaft 120 are greater than the shaft length of the ribbon wind-
ing shall 95 and the vertical size of the head holder 74.
Therefore, using the height position of the bottom surface of
the cavity 8A as areference, in a state in which the head holder
74, the tape drive shaft 100, the ribbon winding shaft 95 and
the auxiliary shaft 110 are provided in a vertical orientation,
the height positions of the upper ends of the tape drive shaft
100 and the auxiliary shaft 110 are highest, the height position
of'the upper end of the head holder 74 is next highest, and the
height position of the upper end of the ribbon winding shaft
95 is lowest. The height position of the upper end of the ribbon
winding shaft 95 is substantially equal to the height position
of the upper end of the thermal head 10 that is affixed to the
head holder 74.

As described above, the guide shaft 120 is provided in a
vertical orientation on the corner support portion 8B, which is
positioned higher than the cavity 8 A. The height position of
the upper end of the guide shaft 120 is higher than the upper
ends of the head holder 74, the tape drive shaft 100, the ribbon
winding shaft 95, and the auxiliary shaft 110. A height dimen-
sion (a length in the up-down direction) from each upper end
of the tape drive shaft 100 and the auxiliary shaft 110 to the
upper end of the guide shaft 120 is substantially equal to a
height dimension (a length in the up-down direction) from the
bottom wall surface 86 of the tape cassette 30 to the bottom
surface of the common portion 32. In other words, the guide
shaft 120 extends above the height positions of the tape drive
shaft 100 and the auxiliary shaft 110, by as much as the
thickness ofthe tape cassette 30 becomes smaller by a stepped
shape of the common portion 32.
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As shown in FIG. 22, in a case where the user mounts the
tape cassette 30 in the cassette mounting portion 8, the user
places the roller support hole 64, the tape support hole 65, and
the guide hole 47 in positions that, in a plan view. substan-
tially match the relative positions of the tape drive shaft 100,
the auxiliary shaft 110, and the guide shaft 120, respectively,
and vertically inserts the tape cassette 30 while maintaining
the top wall surface 85 and the bottom wall surface 86 sub-
stantially horizontally. When the tape cassette 30 moves
downward toward the cassette mounting portion 8, the upper
ends of each of the tape drive shaft 100, the auxiliary shaft
110, and the guide shaft 120 respectively enter, at substan-
tially a same timing, the opening 64B, the tape opening 69
(namely, the opening 65C) and the third guide forming hole
47Cthat are provided in the bottom wall surface 86 of the tape
cassette 30, as shown in FIG. 23. On the other hand, the upper
ends of the head holder 74 and the ribbon winding shaft 95 are
in a state in which they are respectively positioned below the
bottom wall surface 86, and they do not enter inside the tape
cassette 30.

The tape opening 69 of the present embodiment has a shape
and a size that encapsulate the tape support hole 65 (more
specifically, the shaft hole 65B) in a bottom view (refer to
FIG. 27). Thus, even if the horizontal positions of the shaft
hole 65B and the tape opening 69 are slightly different, the
shaft hole 65B is exposed to the underneath via the tape
opening 69. As a result, even if vibration or tilting of the tape
unit 500 inside the cassette case 31 occurs, the user can insert
the auxiliary shaft 110 into the shaft hole 65B via the tape
opening 69.

When the tape cassette 30 moves farther downward from
the state that is shown in FIG. 23, the tape drive shaft 100, the
auxiliary shaft 110, and the guide shaft 120 are respectively
inserted from underneath into the shaft hole 46D, the shaft
hole 65B, and the second guide forming hole 47B via the
opening 64B, the opening 65C, and the third guide forming
hole 47C. The movement of the tape drive shaft 100, the
auxiliary shaft 110 and the guide shaft 120 is restrained in the
circumferential direction by the inner walls of the shaft hole
46D, the shaft hole 65B and the second guide forming hole
478, into which they are respectively inserted, while being in
a state in which they can slide along the vertical direction
(namely, in the up-down direction). In other words, the tape
cassette 30 moves downward under the action of its own
weight, while being guided along the vertical directions of the
tape drive shall 100, the auxiliary shaft 110 and the guide
shaft 120, which are respectively inserted into the roller sup-
port hole 64, the tape support hole 65 and the guide hole 47.

As described above, the aperture width of the guide hole 47
is larger than the shaft diameter of the top end of the guide
shaft 120 (the above-described small diameter portion 120B),
and in particular, the aperture width in the left-right direction
is larger than then the aperture width in the front-rear direc-
tion. As a result, when the tape cassette 30 is mounted, the
user can insert the guide shaft 120 into the guide hole 47, even
if slight discrepancies occur in the relative positions of the
guide shaft 120 and the guide hole 47 in a plan view. In this
way, accurate positioning of each of the hole portions of the
tape cassette 30 corresponding to all of the three guide shafts
that are provided in the cassette mounting portion 8 is not
necessary, and a burden on the user when mounting the tape
cassette 30 is reduced. Further, at the time of manufacture of
the tape cassette 30, in order to make the dimensional width of
the roller support hole 64 and the guide hole 47 complete
match the dimensional width of the tape drive shaft 100 and
the guide shaft 120, a high degree of dimensional accuracy is
required of the operator. On this point, by forming the guide
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hole 47 with some allowance in the left-right direction, a
slight amount of error in forming the dimensional accuracy of
the guide hole 47 is tolerated, and the burden at the time of
manufacture of the tape cassette 30 is reduced.

As shown in FIG. 24, as the tape cassette 30 is guided
downward along the tape drive shaft 100, the auxiliary shaft
110 and the guide shaft 120, the head holder 74 that is pro-
vided with the thermal head 10 is inserted from underneath
into the head insertion portion 39, and the ribbon winding
shaft 95 enters the opening 67B from underneath. Further, the
guide hole 47, into which the small diameter portion 120E of
the guide shaft 120 is inserted, is guided downward along the
tapered portion 120C, and is fitted onto the above-described
large diameter portion 120A. As described above, the shaft
diameter of the large diameter portion 120A is substantially
equal to the opening width of the guide hole 47, and the large
diameter portion 120A is tightly engaged from the front and
rear directions of the guide hole 47. Note that, although not
shown in the drawings, the positioning pins 102, 103 are
respectively inserted into the pin holes 52, 53. The move-
ments of the tape cassette 30 are thus restrained in the front-
rear and left-right directions.

When the tape cassette 30 is mounted in its correct position
in the cassette mounting portion 8, the corner support portion
8B of the cassette mounting portion 8 is positioned opposite
the bottom surface of each of the corner portions 321 to 324
of the cassette case 31 and supports the tape cassette 30. In
this way, the movement of the tape cassette 30 that is mounted
in the cassette mounting portion 8 is restrained in the down-
ward direction.

As shown in FIG. 25, the cassette support portion 741 of
the head holder 74 comes into contact from underneath with
the support surface 550 A provided on the tape holder 510, via
the cut out portion 50 (refer to FIG. 12) provided in the case
body 38. In this way, in a position that is close to the thermal
head 10 that performs printing, the movement of the tape
cassette 30 that is mounted in the cassette mounting portion 8
is restrained in the downward direction.

In addition, the tape cassette 30 is maintained in a state in
which the support surface 550A that is the reference surface is
supported from underneath by the cassette support portion
741 that is the reference of the central position of the thermal
head 10 in the up-down direction. Thus, it is possible to
accurately match the central position in the up-down direction
of'the printing by the thermal head 10 with the central position
in the width direction of the printing tape 55.

The cassette support portion 741 supports the support sur-
face 550A from underneath, and directly restrains the move-
ment in the up-down direction of the tape unit 500 that is
housed in the case body 38. The tape unit 500 is rotatably
provided with the tape spool 40 that holds the printing tape 55,
and is also provided with the tape holder 510 that includes a
part of the feed path of the printing tape 55. As a result, pulling
and feeding of the printing tape 55 are stable and it is possible
to keep the central position in the width direction of the
printing tape 55 constant.

In a state in which the tape cassette 30 is supported by the
cassette support portion 741, a distance H between the sup-
port surface 550A in the up-down direction (the height direc-
tion) of the tape cassette 30 and a central position (the central
line in the up-down direction of the cassette case 31) N in the
up-down direction of the printing tape 55 that is housed in the
cassette case 31 is constant, irrespective of the tape type of the
tape cassette 30. Thus, a plurality of the tape cassettes 30 that
have different heights can be used in the same tape printer 1.
Even if the tapes have different widths, by feeding the tape at
a position that matches the center of the tape in the width
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direction, it is possible to inhibit meandering, which occurs
due to differences in pressure on the tape in the tape width
direction when the center does not match in the tape width
direction.

Furthermore, in the present embodiment, irrespective of
the tape type of the tape cassette 30, a distance H1 between the
bottom restraining portion 528 (refer to FIG. 16) and the
center line N and a distance H2 between the top restraining
portion 530 (refer to FIG. 16) and the center line N are set to
be substantially equal. In this case, there is a good balance
between the support of the tape cassette 30 from underneath
and pressure on the tape cassette 30 from above. As a result,
the positional relationship between the printing central posi-
tion in the up-down direction by the thermal head 10 and the
central position in the width direction of the printing tape 55
can be maintained appropriately.

Note that the printing by the thermal head 10 is performed
along a direction that is orthogonal to the tape feed direction
(here, the front-rear direction of the tape cassette 30). There-
fore, in order to inhibit displacement of the printing position
with respect to the tape, it is preferable for a mounting posi-
tion of the tape cassette 30 to be restrained accurately in the
front-rear direction and the up-down direction. In contrast,
even if a slight amount of displacement occurs in the mount-
ing position of the tape cassette 30 in the tape feed direction
(here, the left-right direction of the tape cassette 30), this does
not have a large impact on the printing quality. With the guide
hole 47 of the present embodiment, as a slight amount of
allowance in the left-right direction occurs with respect to the
large diameter portion 120A when the guide shaft 120 is
inserted into the guide hole 47, the printing quality is not
compromised and the tape cassette 30 can be mounted and
removed smoothly.

Inthis manner, in the present embodiment, the tape cassette
30 is guided to the correct position in the cassette mounting
portion 8 by the three guide shafts (the tape drive shaft 100,
the auxiliary shaft 110 and the guide shaft 120). The tape
cassette 30 is positioned in the correct horizontal position by
the guide shaft 120 and the positioning pins 102, 103, and is
positioned in the correct height position by the cassette sup-
port portion 741 and the corner support portion 8B. In a state
in which the tape cassette 30 is positioned in the correct
position, the parting line J and the parting line K substantially
match with each other in a plan view (refer to FIG. 5 and FIG.
6).

In this state, as shown in FIG. 26, the tape drive shaft 100
is fittingly inserted correctly into the tape drive roller 46
without any shaft displacement, and the cam members 100A
mesh correctly with the engaging ribs 46F. As shown in FIG.
5 and FIG. 6, the thermal head 10 provided on the head holder
74 is arranged in the correct printing position of the head
insertion portion 39. As a result, in the tape printer 1, a risk of
occurrence of faulty movement of the printing tape 55 and
printing defects is significantly reduced, and it is possible to
perform correct printing.

When the tape cassette 30 is removed from the cassette
mounting portion 8, the user may pull the tape cassette 30
from the cassette mounting portion 8 upward while pinching
both the left and right sides of the side wall 87 with his or her
fingers, for example. Also at that time, the tape cassette 30 is
guided in the upward direction by the three guide shafts (the
tape drive shaft 100, the auxiliary shaft 110 and the guide
shaft 120). Thus, in a process of removing the tape cassette 30
from the cassette mounting portion 8, it is possible to inhibit
a risk of the tape cassette 30 tilting and becoming lodged in
the inner wall etc. of the cassette mounting portion 8.

5

10

15

20

25

30

35

40

45

50

55

60

65

28

As described above, the tape cassette 30 of the present
embodiment has the weight distribution that makes it easy to
be tilted downward on the side of the first housing area 30C.
However, the tape support hole 65 that penetrates the center of
gravity of the printing tape 55 is provided in the first housing
area 30C. The auxiliary shaft 110 that is inserted into the tape
support hole 65 is provided in the tape printer 1. At the time of
mounting or removing the tape cassette 30, the first housing
area 30C that easily floats or tilts inside the cassette mounting
portion 8, is guided in the up-down direction by the auxiliary
shaft 110 being inserted into the tape support hole 65. Thus, at
the time of mounting of the tape cassette 30, occurrence of
floating and tilting of the tape cassette 30 caused by the
downward tilting of the first housing area 30C is inhibited.

In the refill type tape cassette 30, if vibration and displace-
ment etc. of the tape unit 500 occurs within the cassette case
31 at the time of mounting and removal, the weight distribu-
tion of the tape cassette 30 is not stable and there is a risk that
floating and tilting may occur. On this point, when mounting
and removing the tape cassette 30, the auxiliary shaft 110 is
inserted into the tape support hole 65 that is provided on one
end of the tape unit 500, and the guide shaft 120 is inserted
into the guide hole 47 that is provided on the other end of the
tape unit 500. In other words, inside the cassette case 31, the
tape unit 500 is guided on both sides in the longitudinal
direction along the auxiliary shaft 110 and the guide shaft
120. For that reason, vibration and displacement etc. of the
tape unit 500 is inhibited at the time of mounting and remov-
ing the tape cassette 30 and the weight distribution of the tape
cassette 30 can be stabilized.

As shown in FIG. 27, even after the tape cassette 30 has
been mounted in the cassette mounting portion 8, displace-
ment of the one end of the tape unit 500 is restrained in the
front-rear and the left-right directions by the auxiliary shaft
110 that is inserted into the tape support hole 65. Displace-
ment of the other side of the tape unit 500 is restrained in the
front-rear and the left-right directions by the guide shaft 120
that is inserted into the guide hole 47 (refer to FIG. 24). In
other words, the tape unit 500 that is housed inside the tape
cassette 30 is held in the correct horizontal position on both
sides in the longitudinal direction by the auxiliary shaft 110
and the guide shaft 120.

As aresult, even in a case in which vibration occurs at the
time of printing by the tape printer 1, an impact of the vibra-
tion on the tape unit 500 housed in the tape cassette 30 is
inhibited, and it is possible to pull out and transport the
printing tape 55 in a stable manner. In addition, the feed path
(the guide groove 512A and the guide portion 513) of the
printing tape 55 is provided between both sides of the tape
unit500. As a result, at the time of mounting and removing the
tape cassette 30, for example, itis possible to inhibit vibration
and tilting with respect to the feed path of the printing tape 55.

The tape cassette 30 is guided in the up-down direction at
three points, namely, at diagonally opposite corner portions
of the tape cassette 30 in a plan view (specifically, the roller
support hole 64 and the guide hole 47) and at the center of
gravity position of the printing tape 55 (specifically, the tape
support hole 65). For that reason, in a process of mounting the
tape cassette 30 in the cassette mounting portion 8, it is
possible to appropriately inhibit the occurrence of positional
displacement and tilting of the tape cassette 30. Note that, the
overall center of gravity of the tape cassette 30 is preferably
positioned within an area that links the roller support hole 64,
the tape support hole 65 and the guide hole 47 in a plan view.
In this case, the weight of the tape cassette 30 itself is evenly
distributed and acts at the three points at which the tape
cassette 30 is guided in a plan view (namely, the tape drive
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shaft 100, the auxiliary shaft 110 and the guide shaft 120).
Then, the movement of the tape cassette 30 in the mounting
and removal direction is smooth, and it is possible to reliably
inhibit the occurrence of positional displacement and tilting
in the process of mounting the tape cassette 30.

Further, the mounting and removal of the tape cassette 30 is
guided at least two points, namely, the left front corner por-
tion 324 in which the roller support hole 64 is provided, and
the right rear corner portion 322 in which the guide hole 47 is
provided and which is diagonally opposite to the corner por-
tion 324. At the corner portion 324 and in its vicinity, tape
delivery is performed by the tape drive roller 46 and also
printing is performed by the thermal head 10. At the open
portion 77 that is positioned in the vicinity of the corner
portion 324, the printing tape 55 is exposed to the outside
from the cassette case 31. As a result, positioning of the tape
cassette 30 by the corner portion 324 has a significant impact
on the printing quality and on the movement of the tape.
Additionally, in order to deliver the tape, the tape drive shaft
100 is necessary to rotate the tape drive roller 46.

In the present embodiment, as the tape cassette 30 is guided
in the mounting and removal direction along the tape drive
shaft 100 that is inserted into the roller support hole 64
(namely, the tape drive roller 46), the positioning of the tape
cassette 30 can be accurately performed in the vicinity of the
corner portion 324. In addition, it is possible to inhibit the tape
that is exposed to the outside in the process of mounting the
tape cassette 30 from becoming entangled with other mem-
bers (namely the occurrence of a jam). Further, by using the
tape drive shaft 100 as one of the guiding shafts, it is not
necessary to separately provide a shaft body in a vertical
orientation to guide the corner portion 324, and the structure
of the tape printer 1 can be simplified.

Furthermore, the tape cassette 30 is guided in the mounting
and removal direction along the guide shaft 120 that is
inserted into the guide hole 74. In other words, the tape
cassette 30 is guided in the mounting and removal direction at
both of diagonally opposite positions (namely, the corner
portions 322 and 324) that can maintain a maximum distance
between two points in a plan view. Thus, the tape cassette 30
can be guided more stably in the mounting and removal
direction.

Additionally, the tape holder 510 has the shaft hole 65B
that faces the tape opening 69. The tape spool 40, around
which the printing tape 55 is wound, is held such that it is
rotatable, by the cylinder portion 582 that is inserted with
clearance from the opening 65C. Inside the cassette case 31,
it is possible to smoothly guide the tape spool 40, which is a
heavy object, along the auxiliary shaft 110 that is inserted into
the tape support hole 65 (namely, the shaft hole 65B). With
the cylinder portion 582 of the tape holder 510 as a center of
rotation, the printing tape 55 can be stably pulled from the
tape spool 40.

When the cassette cover 6 is closed in the state in which the
tape cassette 30 is mounted in the correct position in the
cassette mounting portion 8 as described above, the platen
holder 12 moves from the stand-by position (refer to FIG. 5)
toward the printing position (refer to FIG. 6). At that time, the
arm detection portion 200 and the latch piece 225 provided on
the cassette facing surface 12B of the platen holder 12 respec-
tively move to positions opposite to the arm indicator portion
800 and the latch hole 820 provided in the leading end front
wall 525 of the tape cassette 30. At that time, the latch piece
225 is inserted into the latch hole 820, and the tape type is
detected in a manner described hereinafter.

As shown in FIG. 28, each of the switch terminals 222 of
the detection switches 210 protruding from the cassette fac-
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ing surface 12B is positioned opposite one of the non-press-
ing portion 801 and the pressing portion 802 that are respec-
tively provided in corresponding positions on the arm
indicator portion 800, and the switch terminals 222 are selec-
tively depressed. In other words, the switch terminal 222 of
the detection switch 210 that is positioned opposite the non-
pressing portion 801 is inserted into the non-pressing portion
801 and the detection switch 210 is thus in the off state. The
switch terminal 222 of the detection switch 210 that is posi-
tioned opposite the pressing portion 802 comes into contact
with the pressing portion 802 and the detection switch 210 is
thus in the on state.

The tape type of the tape cassette 30 is identified based on
combinations of the on and off states of the five detection
switches 210 acquired in the manner described above. More
specifically, a cassette identification table is stored in advance
in the ROM 402 (refer to FIG. 10), on which the on and off
combinations of the detection switches 210 are associated
with the tape types. The CPU 41 (referto FIG. 10) refers to the
cassette identification table and identifies the tape type cor-
responding to the combination of the on and of states of the
detection switches 210.

Note that, in the cassette identification table that is stored in
the ROM 402, the combinations of the on and off states of the
detection switches 210 are associated with the tape types
using same patterns as the non-pressing portion 801 and the
pressing portion 802 of the arm indicator portion 800. In the
cassette identification table, the non-pressing portion 801
corresponds to the off state of the detection switch 210 and the
pressing portion 802 corresponds to the on state of the detec-
tion switch 210.

In the present embodiment, the support surface 550 A that
is used for positioning in the up-down direction is provided in
the vicinity of the leading end front wall 525 on which the arm
indicator portion 800 is provided. The support surface 550A
and the leading end front wall 525 are both provided on the
tape holder 510. For that reason, the cassette support portion
741 directly positions the arm indicator portion 800 in the
up-down direction, by supporting the support surface 550A
from underneath. As a result, when the tape cassette 30 is
mounted in the tape printer 1, the positional relationship
between the detection switches 210 and the arm indicator
portion 800 is accurately maintained and mistaken detection
by the detection switches 210 can be inhibited.

On the other hand, in a case in which the tape cassette 30 is
not sufficiently pushed in the downward direction and the tape
cassette 30 is not mounted in the correct position in the
cassette mounting portion 8, the latch piece 225 comes into
contact with the surface of the arm front surface wall 35. As
described above, the height of protrusion of the latch piece
225 is substantially the same as or greater than the height of
protrusion of each of the switch terminals 222. Thus, when
the latch piece 225 comes into contact with the surface of the
arm front surface wall 35, all of the switch terminals 222 do
not come into contact with the arm front surface wall 35, and
all of the detection switches 210 are in the off state.

Further, the indicator portions that are provided in the arm
indicator portion 801) are arranged in a zigzag pattern and
none of the indicator portions are provided in a same position
in the up-down direction. In other words, in a case in which
the latch piece 225 of the tape printer 1 is damaged or missing,
for example, if the tape cassette 30 is displaced in the up-
down direction from the correct position, all of the detection
switches 210 are in the on state.

Thus, if it is established in the above-described cassette
identification table that an all off combination and an all on
combination respectively indicate a state in which the tape
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cassette 30 is not mounted in the correct position, the tape
printer 1 can detect a mounted state of the tape cassette 30. In
this way, it is possible to reduce the risk of the tape printer 1
mistakenly detecting the tape type.

Atthe time of performing printing by the tape printer 1, the
printing tape 55 is pulled from the tape spool 40 by the
coordinated operations of the tape drive roller 46 that is driven
to rotate via the tape drive shaft 100 and the movable feed
roller 14. The printing tape 55 that is pulled from the tape
spool 40 is fed along the feed path within the tape holder 510
and discharged from the discharge outlet 500A. The printing
tape 55 that is discharged from the discharge outlet 500A is
discharged to the open portion 77 from the discharge outlet
34 A thatis positioned slightly to the left side of the discharge
outlet 500A. The printing tape 55 is fed between the thermal
head 10 and the platen roller 15 and characters, graphics and
symbols etc. are printed. The printing tape 55 that has been
printed is fed toward the tape discharge portion 49 by the
coordinated operations of the tape drive roller 46 and the
movable feed roller 14 and is cut by the cutting mechanism
17.

The tape holder 510 of the present embodiment has the
guide portion 513 that is used to feed the printing tape 55 that
is pulled from the tape spool 40 to the vicinity of the discharge
outlet 34 A of the arm portion 34, in a state in which the tape
holder 510 is housed in the case body 38. Thus, the feed path
of'the printing tape 55 in the tape unit 500 can be made longer,
and the printing tape 55 that is pulled from the tape spool 40
can be fed in a stable manner. Further, as the leading end front
wall 525 is fitted into the identification opening 35A, the
downstream side in the tape feed direction in the tape unit 500
is fixed, and the movement of the printing tape 55 inside the
cassette case 31 is stable.

In addition, the bottom restraining portion 528 and the top
restraining portion 530 that restrain the printing tape 55 in the
width direction are provided on the leading end of the guide
portion 513. For that reason, the printing tape 55 that is
discharged from the discharge outlet 34A is restrained in the
width direction in the vicinity of the discharge outlet 500 A. In
addition, in the state in which the tape cassette 30 is mounted
in the cassette mounting portion 8, the tape holder 510 is
supported from directly underneath by the cassette support
portion 741. As a result, the position of the printing tape 55 in
the up-down direction is maintained in a state that matches the
position of the thermal head 10 in the up-down direction, and
the printing quality can be improved.

Atthe time of printing described above, the ribbon winding
shaft 95 is also driven to rotate. However, as the tape cassette
30 of the present embodiment is not provided with the ribbon
spool and the ribbon winding spool, the ribbon winding shaft
95 runs idle inside the winding spool support hole 67. In other
words, even when the thermal type tape cassette 30 is used in
the tape printer 1 that is provided with the ribbon winding
shaft 95, the driven rotation of the ribbon winding shaft 95
does not have any impact on the printing operation on the
printing tape 55 and the printing can be performed appropri-
ately.

In the tape cassette 30 of the present embodiment, a
remaining amount of the printing tape 55 that is wound on the
tape spool 40 can be determined based on a winding diameter
of the printing tape 55, that can be visually checked via the
observation window 519. When the remaining amount of the
printing tape 55 becomes low while printing is being per-
formed by the tape printer 1, for example, the user can replace
the tape unit 500 using the following procedure. First, the user
removes the tape cassette 30 from the cassette mounting
portion 8 and presses the knob of the elastic latch hook body
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33C of the cassette 1id 33. In this way, the engaging of the
elastic latch hook body 33C with the latch oblong hole 139 is
released and the cassette lid 33 can be removed from the case
body 38.

Next, the user removes the tape unit 500 in which the
remaining amount of the printing tape 55 is low from the unit
housing portion 140 of the case body 38, and mounts the new
tape unit 500 around which the unused printing tape 55 is
wound into the unit housing portion 140. In the tape unit 500
of the present embodiment, the printing tape 55 is guided by
the guide portion 513. Thus, the pulling out of the printing
tape 55 is completed simply by the user pulling out the lead-
ing end of the printing tape 55 that is pulled out from the
discharge outlet 500 A further to the outside of the arm portion
34 via the discharge outlet 34 A. After that, if the user attaches
the cassette lid 33 to the case body 38 and mounts the tape
cassette 30 in the cassette mounting portion 8, the tape printer
1 can perform printing using the printing tape 55 held in the
new tape unit 500. In this way, in the tape cassette 30 of the
present embodiment, the tape unit 500 is easily replaced.

It should be noted that the tape cassette and the tape unit
according to the present disclosure are not limited to the
above-described embodiment, and various modifications
may of course be applied without departing from the spirit
and scope of the present disclosure. For example, in the
above-described embodiment, the tape spool 40 around
which the printing tape 55 is wound exemplifies a tape roll. In
place of that, the printing tape 55 may be a so-called coreless
type tape roll that is wound without using the tape spool 40.

In the above-described embodiment, the shape, size, num-
ber and arrangement pattern of the arm indicator portion 800
(the non-pressing portion 801 and the pressing portion 802)
are not limited to those exemplified in the above-described
embodiment, and modifications are possible as appropriate.
In the above-described embodiment, the non-pressing portion
801 of the arm indicator portion 800 is through holes with a
vertically long rectangular shape in a front view, but another
shape may be adopted. The non-pressing portion 801 pro-
vided on the arm indicator portion 800 may be a recessed
portion formed in the leading end front wall 525. When the
arm indicator portion 800 includes a plurality of the non-
pressing portion 801, the arm indicator portion 800 may be a
groove that connects the non-pressing portion 801 or may be
arecessed portion that encompasses the non-pressing portion
801.

In the above-described embodiment, the three guide holes
(the roller support hole 64, the guide hole 47 and the tape
support hole 65) are all open in the up-down direction, but it
is sufficient that mounting and removal of the guide shafts is
possible in the same direction for each of the guide holes.
More specifically, it is sufficient that each of the guide holes
be atleast open in the downward direction, such that the guide
shafts can be inserted and removed from underneath.

In the above-described embodiment, the tape cassette 30
that is mounted in and removed from the cassette mounting
portion 8 is guided along the three guide shafts (the tape drive
shaft 100, the auxiliary shaft 110 and the guide shaft 120), but
it may be guided along two of the guide shafts (the tape drive
shall 100 and the guide shaft 120). In this case, the tape
support hole 65 need not necessarily be provided in the tape
cassette 30.

In the above-described embodiment, the top restraining
portion 530 is provided on the top edge of the left end portion
of'the leading end rear wall 526, but a restraining portion that
restrains the movement of the printing tape 55 in the down-
ward direction may be provided on the bottom edge of the left
end portion of the leading end rear wall 526. In this case, the
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movement of the printing tape 55 that is pulled out from the
tape holder 510 is restrained in the up-down direction imme-
diately before being discharged from the discharge outlet
500A. As a result, the position of the printing tape 55 in the
up-down direction on which printing is performed by the
thermal head 10 can be made constant and the printing quality
is improved.

Hereinabove, the embodiment of the tape cassette and the
tape unit according to the present disclosure is described.
Each of the technical features of the tape cassette and the tape
unit disclosed in the above-described embodiment may be
used individually or may be used in a combination of a plu-
rality of the technical features.

For example, in a known tape cassette, depending on the
weight of a tape housed inside a cassette case, poor weight
distribution may arise in some cases. If the tape cassette with
poor weight distribution is grasped, it may tilt easily and there
is arisk that it is difficult for a person to manipulate a position
of'the tape cassette. For example, in a case in which the person
mounts the tape cassette in a cassette mounting portion, there
is a risk that the tape cassette tilts inside the cassette mounting
portion.

In particular, in the refill type tape cassette, the tape unit
that is a heavy object may have a significant impact on the
weight distribution of the tape cassette. If the tape unit
vibrates inside the cassette case when the tape cassette is
mounted, the weight distribution of the tape cassette may be
thrown off balance and tilting may easily occur. In the tape
printer, if printing is performed when the tape cassette is
mounted in a tilted state in this way, there is a risk that tape
movement defects and printing defects will occur.

Here, one or a plurality of the above-described technical
features may be provided, as in a tape cassette explained
hereinafter. Note that parentheses that are appended to the
technical features that are hereinafter explained indicate the
reference numerals for the structural elements that corre-
spond to the individual technical features in the embodiment
that is described above.

Atape cassette (30) is provided with: a box-shaped cassette
case (31) that has a pair of wall surfaces (85, 86) each having
aflatrectangular shape and arranged opposing each other, and
a side wall (87) that is formed at a predetermined height
around the outer edges of the pair of wall surfaces (85, 86);
and a tape unit (500) which has a tape roll (40) that has a
wound tape (55) that is a printing medium, and a tape holder
(510) that rotatably holds the tape roll (40) and that can be
freely mounted in and removed from an inside of the cassette
case (31). The tape roll (40) is held by one end of the tape
holder (510) and has a roll opening (40A) that faces a winding
center of the tape (55). The cassette case (31) is provided
with: a first opening (47C) that is provided in one corner
portion (30A) of at least one of the pair of wall surfaces (85.
86); a second opening (64B) that is provided in another corner
portion (30B) which is positioned diagonally opposite to the
one corner portion (30A) on at least one of the pair of wall
surfaces (85, 86); and a third opening (69) that is provided on
at least one of the pair of wall surfaces (85, 86) and that faces
the roll opening (40A) of the tape unit (500) that is mounted
inside the cassette case (31).

In this case, even when the tape roll (40), which is a heavy
object, is housed inside the cassette case (31), the tape cas-
sette (30) may be guided along three guide shafts (the guide
shall 120, the tape drive shaft 100, the auxiliary shaft 110, for
example) that may be inserted into each of the three openings
(47C, 64B, 69) and tilting of the tape cassette (30) can be
inhibited. Thus, a person can accurately and easily mount and
remove the tape cassette (30) with respect to the tape printer
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(1) and it is possible to inhibit the occurrence of tape move-
ment defects and printing defects at the time of printing.

In the tape cassette (30), the tape holder (510) may have a
holder opening (47B) that opens in the same direction as the
roll opening (40A) on another end that is different to the one
end, and the first opening (47C) may face the holder opening
(47B) of the tape unit (500) that is mounted inside the cassette
case (31).

In this case, at the time of mounting and removing the tape
cassette (30), the guide shaft (the auxiliary shaft 110, for
example) corresponding to the third opening (69) can be
inserted into the roll opening (40A) and the guide shall (the
guide shaft 120, for example) corresponding to the first open-
ing (47C) can be inserted into the holder opening (47B). Both
ends of the tape unit (500) inside the cassette case (31) can be
guided along the two guide shafts (the auxiliary shaft 110 and
the guide shaft 120, for example). As a result, vibration and
tilting of the tape unit (500) inside the cassette case (31) can
be inhibited, and weight distribution of the tape cassette (30)
at the time of mounting and removal can be stabilized.

In the tape cassette (30), the tape holder (510) may be
extended from the one end to the other end across a feed path
of'the tape (55) that is pulled out from the tape roll (40) inside
the cassette case (31) and fed, and a groove portion (512A)
that is formed between the tape roll (40) and the holder
opening (47B) and that guides the tape (55) may be a part of
the feed path.

Inthis case, inside the cassette case (31), the groove portion
(512A) that forms a part of the feed path of the tape (55) can
also be guided along the two guide shafts (the auxiliary shaft
110 and the guide shaft 120, for example). As a result, posi-
tional displacement of the groove portion (512A) can be
inhibited at the time of mounting and removal of the tape
cassette (30), and a risk of damage to the tape (55) on the feed
path can be reduced.

In the tape cassette (30), a cylinder-shaped shaft portion
(582) which is provided with a shaft hole (65B) that faces the
third opening (69) and which is inserted with clearance into
the roll opening (40A) may be provided on the one end of the
tape holder (510), and the tape roll (40) may be held such that
it is rotatable around the shaft portion (582) that is inserted
with clearance into the roll opening (40A).

In this case, inside the cassette case (31), the guide shaft
(the auxiliary shaft 110, for example) can be inserted into the
shaft hole (65B) that faces the third opening (69). The tape
roll (40) that is a heavy object can be smoothly guided along
the guide shaft that is inserted into the shaft hole (65B). In
addition, the tape (55) can be stably pulled out from the tape
roll (40) thathas as its rotational center the shaft portion (582)
of the tape holder (510).

In the tape cassette (30), the third opening (69) may have a
shape and size that encompass the shaft hole (65B) and may
face the whole of the shaft hole (65B). In this case, even if
positions in a plan view of the third opening (69) and the shaft
hole (65B) are slightly different, the shaft hole (65B) can be
exposed via the third opening (69). Thus, even if vibration and
tilting of the tape unit (500) occur inside the cassette case
(31), the guide shaft (the auxiliary shaft 110, for example) can
be inserted into the shaft hole (65B) via the third opening
(69). In other words, the tape roll (40) that is a heavy object
can be guided along the guide shaft.

In the tape cassette (30), taking a center of the longitudinal
direction of the rectangular shape in the plan view of the
cassette case (31) as a reference, the first opening (47C) may
be formed on an opposite side to a position of the center of
gravity of the tape roll (40). In this case, the tape cassette (30)
can be smoothly guided at three points, including the third
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opening (69) that is provided in the position of the center of
gravity of the tape roll (40) that is a heavy object, and the first
opening (47C) that is provided at a position separated from
the position of the center of gravity of the tape roll (40).

In the tape cassette (30), a cylinder-shaped tape drive roller
(46) may be provided that pulls out the tape (55) from the tape
roll (40) and that is rotatably provided between the pair of
wall surfaces (85, 86), the tape drive roller (46) may have an
insertion fitting hole (46D) into which is inserted and fitted a
roller support shaft (100) that rotatably supports the tape drive
roller (46), and the second opening (64B) may face the inser-
tion fitting hole (46D) of the tape drive roller (46). In this case,
it is possible to accurately guide and position the tape drive
roller (46) and its vicinity along the roller support shaft (100),
the tape drive roller (46) having a significant influence on the
tape movement and the printing quality. In addition, it is not
necessary to separately provide a guide shaft that is inserted
into the second opening (64B), and the structure on the side of
the tape printer (1) can be simplified.

In the tape cassette (30), the direction in which the pair of
wall surfaces (85, 86) oppose each other may be the direction
in which the tape cassette (30) is mounted in and removed
from the tape printer (1), and the first opening (47C), the
second opening (64B) and the third opening (69) may be, of
the pair of wall surfaces (85, 86), provided on a first wall
surface (86) that is positioned opposite the tape printer (1)
when the tape cassette (30) is mounted. In this case, when the
tape cassette (30) is mounted, it is possible to cause the guide
shafts (the guide shaft 120, the tape drive shaft 100 and the
auxiliary shall 110, for example) to be inserted, respectively,
into the corresponding first opening (47C), the second open-
ing (64B) and the third opening (69).

In the tape cassette (30), the first opening (47C) may be an
oblong hole that has an opening width into which at least part
of side walls of the guide shaft (120) are closely engaged
when the guide shall (120) that is provided on the tape printer
(1) corresponding to the first opening (47C) is inserted. In this
case, when the tape cassette (30) is mounted in the tape printer
(1), the tape cassette (30) can be positioned with respect to the
direction in which the first opening (47C) is closely engaged
with the guide shaft (120).

In the tape cassette (30), the center of gravity of the tape
cassette (30) may be positioned within an area formed by
lines joining the first opening (47C), the second opening
(64B) and the third opening (69) on the cassette case (31). In
this case, when the tape cassette (30) is guided along the three
guide shafts (the guide shaft 120, the tape drive shaft 100, the
auxiliary shaft 110, for example) that are respectively inserted
into the three openings (47C, 64B, 69), as the weight of the
tape cassette (30) itself is evenly distributed and acts over the
three guide shafts, it is possible to mount and remove the tape
cassette (30) more smoothly.

The apparatus and methods described above with reference
to the various embodiments are merely examples. It goes
without saying that they are not confined to the depicted
embodiments. While various features have been described in
conjunction with the examples outlined above, various alter-
natives, modifications, variations, and/or improvements of
those features and/or examples may be possible. Accordingly,
the examples, as set forth above, are intended to be illustra-
tive. Various changes may be made without departing from
the broad spirit and scope of the underlying principles.

What is claimed is:

1. A tape unit that holds a tape roll that has a wound tape
that is a print medium, and that is adapted to be mounted in
and removed from a cassette case, the tape unit being char-
acterized by comprising:
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a holder shaft portion that is inserted into a shaft hole
formed in a winding center of the tape roll and that
rotatably supports the tape roll;

an indicator portion that is disposed radially outside the
tape roll which is supported by the holder shaft portion,
and that includes at least one hole portion and indicates
a type of the tape;

a path wall that is provided underneath the tape that is
pulled out from the tape roll, and that extends along the
feed path of the tape and forms a bottom surface of the
tape unit;

a bottom side recessed portion that is a recessed portion
that is formed by causing a part of the bottom surface in
the path wall to be recessed upward, and that has a
reference surface that is a flat surface positioned above
the bottom surface; and

a bottom restraining portion that is provided on the feed
path on the path wall, and that restrains a movement of
the tape in a downward direction, in a position separated
from the reference surface in an up-down direction of the
tape unit by a predetermined distance.

2. The tape unit according to claim 1, further comprising:

a guide wall that is provided in parallel to a surface of the
tape that is pulled out from the tape roll, and that is
provided along a feed path of the tape,

wherein

the indicator portion is provided in the guide wall.

3. The tape unit according to claim 2, further comprising:

a tape discharge portion that is provided on an end portion
on a downstream side of the feed path and that dis-
charges, from the tape unit, the tape that has been fed on
the feed path,

wherein

the guide wall is provided adjacent to the tape discharge
portion and includes a downstream side wall portion that
extends along the most downstream side of the feed path,
and

the indicator portion is provided on the downstream side
wall portion.

4. The tape unit according to claim 1, further comprising:

atop restraining portion that is provided on the feed path on
the path wall, and that restrains a movement of the tape
in an upward direction, in a position separated from the
reference surface in the up-down direction by a prede-
termined distance.

5. The tape unit according to claim 4, wherein

in a state in which the tape roll is supported by the holder
shaft portion, the reference surface is provided at a con-
stant distance in the up-down direction from a central
position in a width direction of the tape.

6. The tape unit according to claim 5, wherein

the distance in the up-down direction between the central
position and the reference surface is constant, irrespec-
tive of the width of tape.

7. The tape unit according to claim 1, further comprising:

a tape discharge portion that is provided on an end portion
on a downstream side of the feed path and that dis-
charges, from the tape unit, the tape that has been fed on
the feed path,

wherein

the bottom restraining portion is provided on the tape dis-
charge portion or in the vicinity of the tape discharge
portion.

8. The tape unit according to claim 7, wherein

the bottom side recessed portion is provided in the vicinity
of the bottom restraining portion in the path wall.
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9. The tape unit according to claim 1, further comprising:

atape feed portion in which is fed the tape that is pulled out
from the tape roll that is supported by the holder shaft
portion;

a first holder opening that is provided in the holder shaft
portion and that opens in a same direction as the shaft
hole of the tape roll; and

a second holder opening that is provided on an opposite
side to the first holder opening across the tape feed
portion and that opens in the same direction as the first
holder opening.

10. A tape cassette including a tape unit that holds a tape
roll that has a wound tape that is a print medium, and a
cassette case into which the tape unit can be mounted and
from which the tape unit can be removed, the tape cassette
being characterized in that:

the tape unit includes

aholder shaft portion that is inserted into a roll opening that
is a shaft hole formed in a winding center of the tape roll,
and that rotatably supports the tape roll, and

an indicator portion that is disposed radially outside the
tape roll which is supported by the holder shaft portion,
and that includes at least one hole portion and indicates
a type of the tape; and

the cassette case includes
an indicator exposure portion that, in a state in which the

tape unit is mounted inside the cassette tape, exposes
the indicator portion to an outside of the cassette case,

a case side discharge portion that, in a state in which the
tape unit is mounted in the cassette case, discharges from
the cassette case the tape that is pulled out from the tape
roll, and

a case side guide portion that forms, between the case side
guide portion and the case side discharge portion, a tape
exposure part, and guides the tape that is discharged
from the case side discharge portion; and

the indicator exposure portion is provided in a position that
is adjacent to the tape exposure part.

11. The tape cassette according to claim 10, wherein

the tape unit includes

atape feed portion in which is fed the tape that is pulled out
from the tape roll that is supported by the holder shaft
portion,

the cassette case includes

abottom surface, a front surface, a rear surface and a pair of
side surfaces, and

an arm portion that includes a part of the front surface, and
that, in a state in which the tape unit is mounted inside
the cassette case, houses at least a downstream side of
the feed path in the tape feed portion,

the tape feed portion includes
atape discharge portion that, in a state in which the tape

unit is mounted inside the cassette case, discharges to
an inside of the arm portion the tape that has been fed
on the feed path, and

the case side discharge portion is provided in the arm
portion and discharges, to the outside of the cassette
case, the tape that has been discharged from the tape
discharge portion to the inside of the arm portion.

12. The tape cassette according to claim 11, wherein

the tape feed portion includes
a guide wall that is provided in parallel to a surface of the

tape that is pulled out from the tape roll, and that is
provided along the feed path,
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at least a part of the guide wall on which the indicator
portion is provided is substantially parallel to the front
surface, in a state in which the tape unit is mounted
inside the cassette case, and

the indicator exposure portion is provided on a side wall
forming a part of the front surface of the arm portion.

13. The tape cassette according to claim 12, wherein

the guide wall is provided adjacent to the tape discharge
portion and includes a downstream side wall portion that
extends along the most downstream side of the feed path,

a shape and a size of the indicator exposure portion sub-
stantially match the shape and the size of the down-
stream side wall portion, and

in a state in which the tape unit is mounted inside the
cassette case, the downstream side wall portion is fitted
into the indicator exposure portion and forms a part of
the side wall of the arm portion.

14. The tape cassette according to claim 10, wherein

the tape unit includes

a tape holder having the holder shaft portion provided on
one end, and the cassette case includes

a pair of wall surfaces that are arranged opposing each
other and that each form a rectangular flat surface, and a
side wall that is formed at a predetermined height along
peripheral edges of the pair of wall surfaces,

a first opening that is provided in one corner portion of at
least one of the pair of wall surfaces,

a second opening that is provided in the wall surface on
which the first opening is provided, and that is posi-
tioned diagonally opposite to the one corner portion, and

athird opening that is provided in the wall surface on which
the first opening is provided, and that faces the roll
opening in a state in which the tape unit is mounted
inside the cassette case.

15. The tape cassette according to claim 14, wherein

the tape holder includes
a holder opening that opens in a same direction as the:

roll opening and that is provided on another end that is
different to the one end on which the holder shaft
portion is provided, and

the first opening faces the holder opening in a state in which
the tape unit is mounted inside the cassette case.

16. The tape cassette according to claim 15, wherein

the tape holder extends from the one end toward the other
end across the feed path that feeds the tape that is pulled
out from the tape roll inside the cassette case and fed.

17. The tape cassette according to claim 14, wherein

the holder shaft portion includes

a shaft hole that the third opening faces, in a state in which
the tape unit is mounted inside the cassette case, and

the third opening has a shape and a size that wholly include
the shaft hole of the holder shaft portion and that face a
whole of the shaft hole.

18. The tape cassette according to claim 14, wherein

in a state in which the tape unit is mounted inside the
cassette case, the first opening is formed on an opposite
side to a position of a center of gravity of the tape roll,
taking as a reference a central point in a longitudinal
direction of the rectangular flat surface of the cassette
case.

19. The tape cassette according to claim 14 further com-

prising:

a cylinder-shaped tape drive roller that is rotatably pro-
vided between the pair of wall surfaces and that pulls out
the tape from the tape roll;

wherein

the second opening faces an insertion fitting hole of the
tape drive roller.
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